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Project Summary and Objectives of the Proposed Neighborhood 
The proposed development of the Knightsville Tract as a Planned Development is to allow for 
the construction of a mixed use development, primarily residential in nature that incorporates an 
educational interpretive path around the preserved areas. It is envisioned that the interpretive 
path will meander around the property and provide opportunities for interpretive “stations” to be 
created for the education of the users. The stations would be located in areas where amenities 
such as wetland ecosystems, native vegetation or wildlife can be explored. It is the intent of the 
planned development to preserve many of the existing trees in the residential portion. Care has 
been taken to situate lot lines and roadways in order to minimize the removal of trees.  
 

 
Project Location 
The Knightsville Tract is a compilation of several parcels with frontage on Orangeburg Road. 
The property is approximately 77 acres consisting of 67 acres of wooded highland and 10 acres 
of wetland. All tracts are located in Dorchester County and zoned R4. 
 
The TMS numbers for the properties are: 

1. 144-01-00-004 
2. 143-04-00-013 
3. 143-04-00-012 
4. 143-04-00-018 
5. 143-04-00-019 
6. 143-04-00-020 
7. 143-04-00-021 
8. 144-01-00-005 

 
It is requested that all of the parcels be annexed into the Town and the entire acreage to be 
zoned PUD. All parties have agreed to annex into the Town and there are no longer any 
adverse annexation concerns. 
 
Development Guidelines 
The current zoning and planning regulations of the Town of Summerville as of the time of this 
PUD as approved by Town Council shall govern any zoning or planning item not specifically 
addressed with this rezoning application. The PUD may be amended by adding contiguous 
properties through the “Major Changes” section 32-125 of the Town of Summerville Zoning 
Ordinance. 
 
Permitted Uses 
This PUD shall allow a mixture of land uses including single family detached, single family 
attached, educational, recreational, and commercial uses. The commercial tract will be 
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approximately 1 acre in size as designated on the Conceptual Development Plan at the 
entrance along Orangeburg Road. Allowable commercial uses for the commercial tract will be 
those currently allowed under the Town’s B-1 and B-2 zoning. 
 
 
 
Area and Yard Requirements 
Maximum Density    300 units 
Minimum Single Family Lot Size  3,850 square feet (35’ x 110’) 
Minimum Town Home Lot Size  2,000 square feet (20’x100’) 
Minimum Lot Frontage   20’ (measured from the front setback, along curves)  
Front Yard Setback    20’ (15’ if building is rear loaded) 
Side Yard Setback    3’ (same for accessory structures) 
Side Yard Adjacent to Side Street  5’ (same for accessory structures)  
Rear Yard Setback    10’ if front loaded; (15’ for rear loaded garages) 

(5’ for accessory structures) 
Notes: 

• Building setbacks are measured to the face of the structure. Roof overhangs, steps, 
porches, mechanical equipment servicing the building, and screening walls are allowed 
to encroach into the setback by a maximum of three feet (3’), but not into easements or 
rights of ways. 

• There are zero setbacks if buildings are adjoining, such as town homes or commercial 
uses. 

• Corner lots require only one front setback. 
• The minimum distance between buildings shall be determined based on Fire Code 

requirements at the time the building permit application is submitted. 
• Buffering of adjacent properties outside of this PUD will comply with current Town of 

Summerville zoning regulations. 
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Building Design and Site Plan Review 
Maximum Lot Impervious Ratio  60% (Single Family)  
      75% (Town Home) 
Maximum Building Height   35’  
      20’ for accessory structures  

       
• Building heights are measured from average adjacent ground at the corners of the 

building to the eave of the structure, excluding any decorative cupolas and/or fireplace 
chimneys. 

• Accessory buildings shall not be taller than the primary structure. 
• The architecture will be in keeping with already present styles located with the Town of 

Summerville. All homes will be constructed with brick and cementitious siding. Vinyl 
siding is not an approved siding material. Vinyl siding may be used in trim, soffit, and 
fascia on all elevations and along porch ceilings. 

 
Façade Variety Program 
In order to avoid monotony of architectural design, no approval shall be issued for the 
construction of a single family home if it substantially like any proposed neighboring building for 
which an approval has already been issued. 
 

• A building shall be considered neighboring it if fronts on the same street as the building 
under construction or an intersecting street; no building elevation be repeated across 
from, adjacent to, or diagonal to a similar building elevation. There shall be a minimum of 
a 2-lot gap between each similar building elevation (see diagram above in which A, B, C 
represent different elevation styles). 
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• Vary garage door locations to the front façade of the house when possible. Avoid 
continuous runs of garages in the same unbroken plain. 

• Vary roof orientation, ridge lines and eave heights between each lot when possible. 
• Building façade colors and design elements should vary between each lot with a 

variation of massing and architectural details on each block. 
• Landscaping shall vary in composition, layout and species of plants between each lot. 

 

 
Surveys 
A tree survey of all trees 24” dbh and larger has been completed for all the highland acreage. 
Prior to clearing, a tree survey of trees 16” – 24” will be prepared and submitted to staff during 
the preparation of Construction Documents for review and approval of tree removal.  
 
A boundary, tree, and wetland survey has been prepared and is included in this PUD. 
 
Signage 
Monument Signage, one or one on each side of roadway, identifying the development shall be 
permitted with a maximum of 25 square feet of sign area. The sign shall be located within the 
limits of the property along Orangeburg Road, and are allowed within the landscape buffer or 
border area, as long as they are not located in the intersection line of site. All other Town of 
Summerville sign regulations at the time of approval shall be incorporated. 
 
Landscape Buffering 
A 25’ buffer landscape buffer shall be provided along Orangeburg Road. The buffer may be 
adjusted to provide the required SCDOT site distances at the proposed intersections. Buffer 
planting shall follow the regulations outlined for a Class 3 buffer in the current Town of 
Summerville buffer requirements with the exception that no fence shall be required. Installation 
of specified buffers must completed within the first phase of development. 
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Tree Protection and Mitigation 
All mitigation for tree removal will be provided on site though planting new canopy trees 2 1/2” 
caliper or larger along streets, parks or buffers. Grand trees will be graded by a certified 
arborist. Trees that are A and B will require mitigation. However, trees less than a B, do not 
require mitigation. These would typically be trees that are diseased, dying, or have poor form.  
 
Sweet Gum trees, regardless of size or condition, are not required to be mitigated. Trees less 
than 16” may be required to be surveyed, protected, or mitigated in Single Family Home or 
Town Home lots. 
 
Trees are allowed to be planted within street rights of way with no underground root barrier 
required. Street trees and sidewalks shall be maintained by the HOA.  The Town is allowed to 
maintain trees in emergency situations such as if a tree is blocking traffic. 
 
Allowable street trees shall be Elms, Overcup Oaks, Live Oaks, Nutall Oaks, Willow Oaks, and 
Shumard Oaks. Tree species not listed may be used if approved by Town staff. 
 
Phased Earthwork 
Mass grading and removal of trees is allowed if the following conditions are met: 

• On those lots having proposed building pads with elevation changes in excess of 24” 
over existing grade. 

• Street Trees shall be planted along both sides all streets and shall have an average 
spacing of 35’ to 50’. Street trees shall be 2 ½” minimum caliper. 

• Each single family home shall have at least 3 trees and town homes shall have 1 tree, 2 
½” minimum caliper, to be planted on the lot. 

• Trees shall be planted at least 10’ from any structure. 
• Grand trees graded A & B, if removed, shall be mitigated at 100%. 
• A ¼ acre sample area of existing trees 6” d.b.h. and greater shall be provided to 

determine mitigation on lots and HOA areas, in lieu of a 6” tree survey. 
• Clearing and mass grading can only occur one phase at a time. 
• Street trees will be allowed to count towards mitigation. 
• At least 50% of the lots must have construction started before clearing will be approved 

for the next phase. 
Interpretive Pathway 
A five foot (5’) minimum width interpretive path utilizing a system of trails, boardwalks, and 
sidewalks is to be constructed throughout the development. An approximate location of the path 
is shown on the Conceptual Development Plan. It is the intent to field locate the path during 
construction in order to minimize the disturbance or removal of existing vegetation. Interpretive 
signs shall be installed to educate the residents about the diversity and ecology of the wetland 
system. Signage shall be at the sole discretion of the developer and are not required to meet 
any of the Town of Summerville’s codes. Installation of the path must be completed during the 
phase in which it occurs, and the overall path must be complete prior to 80% of the residential 
lots being constructed and certificates of occupancy issued. 
 
All pathways, trails and sidewalks shall be maintained by the HOA and open to the public. 
Pathways must be utilized in wetland areas and they shall be permanent surfaces such as 
plantation mix and boardwalks. Permanent materials shall be used for all other paths to ensure 
long-term viability. Trails will also include fitness stations. 
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Open Space, Parks and Recreation Areas 
An amenity center is being proposed within the development to provide for recreation and 
opportunities for residents to congregate and socialize. The amenity center will have a pool, 
amenity building, pool deck, be well landscaped, have a playground, and will tie into the overall 
trail system. The amenity center will be available to the public for a fee through a Club 
Membership program. The architectural design, massing, and finishes will be equal to or better 
than the attached example. Installation of improvements must be completed prior to 80% of the 
residential lots being constructed and certificates of occupancy issued. 
 

 
 
Five percent (5%) of the developable areas shall be devoted to open space. Developable areas 
shall be defined as the total project area minus dedicated roadways and wetlands.  
 
Open space can include wetland buffers, storm water ponds (if amenitized), landscape buffers, 
trails, boardwalks, and paths. Open space may not be confined to one area, but should blend 
throughout the development. 
 
Five percent (5%) of the developable area shall be improved Park Spaces such as 
neighborhood parks, squares and greens, play grounds, and amenity centers. These areas shall 
be landscaped, have benches, bike racks, other site furnishings and shall serve as focal points 
for the neighborhood. Designs of these areas shall be submitted to Town staff for approval and 
compliance with this PUD. 
 
No residential unit shall be further than ¼ mile from a Park Space. All park spaces shall be 
constructed, owned, and maintained by the developer or the HOA. 
 
The Hurricane Branch and wetlands shall be essentially a Conservation Area with walking trails, 
boardwalks, and educational opportunities. An interpretive pathway will be provided as outlined 
above to encourage residents to interact with the natural environment. 
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All amenities will be built at the developer’s expense and reviewed by Town staff to ensure 
compliance with the intent of the PUD. 
 
Roads and Transportation 
The roads and drainage system shall be designed per the Town of Summerville standards with 
a maximum speed limit of 25 miles per hour. The roads shall be curb and gutter and within a 
minimum 50’ right of way to be dedicated to the public. Alleys shall be private with a 20’ right of 
way and 16’ travel lane. 
 
A five foot (5’) sidewalk shall be on each side of the roadway. Sidewalks within common areas, 
not fronting on lots, will be constructed with the infrastructure. A sidewalk, or a trail, will be run 
from within the development, along the entry road to tie into Orangeburg Road. 
 
A trail or sidewalk will be provided from the project site along Orangeburg Road to the 
Knightsville Elementary School Campus. This will be at the developer’s expense. This trail will 
encourage pedestrian interconnectivity between the neighborhood and school. 
 
Should adjacent tracts be developed in the future, a minimum of two stub outs will be provided 
to allow future road and sidewalk interconnectivity between tracts. Final locations shall be 
determined and coordinated with Town staff. 
 
Construction routes for different phases shall be submitted to Town staff for review and 
approval. The locations, applications and potential modifications of the proposed road sections 
shall be submitted for review and approval by the Town Engineer. It shall be the developer’s 
responsibility to ensure construction access does not negatively impact existing neighborhood 
roads. If an alternate construction route cannot be acquired, a surety bond shall be posted to 
cover road maintenance. 
 
A preliminary Traffic Impact Analysis has been performed addressing access to the 
development, existing and proposed traffic volumes and distributions, and the effects of the 
project on adjacent roadways. A copy of this report is included in this PUD. Road improvements 
required for this project as outlined in the Traffic Impact Analysis will be built at the developer’s 
expense. 
 
The Central Avenue/Orangeburg Road traffic improvements shall be completed by the 100th 
living unit (Single Family Home or Townhome) is completed, Certificate of Occupancy issued, or 
sooner.  The improvements to Orangeburg Road at the site entrance shall be completed before 
a final plat is recorded.  
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Drainage 
The property drains from highland along the boundary lines towards the wetland fingers and 
then to the Hurricane Branch along the center of the property. Runoff from developed property 
will be routed through detention pond systems prior to its ultimate outfall. These ponds will be 
designed to limit post-development runoff to pre-development rates. Temporary ditches, which 
will be maintained by the developer, may be utilized until the ultimate pond and pipe systems 
are constructed in specific areas.  
 
Along the Hurricane Branch canal, a drainage easement will be provided and dedicated to the 
Town and/or Dorchester County for maintenance access of Hurricane Branch. The final size 
and limits of the drainage easement shall  be determined by the Town and/or Dorchester 
County. 

All storm water within the neighborhood will be routed by a combination of grassed swales, 
underground piping, and overland flow into a series of ponds to be detained and treated before 
exiting the development.  Detention areas will be appropriately landscaped and stabilized in 
accordance with applicable regulations.  The storm water system will be analyzed to ensure that 
surrounding properties will not be adversely affected by the proposed development.   

Storm water management will be designed and implemented in accordance with the Town of 
Summerville’s development standards as well as the requirements of the South Carolina 
Department of Health and Environmental Control – Office of Ocean and Resource 
Management.   

Storm water Best Management Practices (BMPs), Low Impact Development (LIDs), and other 
accepted measures will be implemented to reduce post-development runoff rates, improve 
storm water quality, and potentially reduce existing downstream problems. 

Upon its completion and approval, the drainage system, with the exception of ponds and certain 
LID practices, will be dedicated to and maintained by the Town of Summerville. A Conceptual 
Drainage Master Plan is included in the Appendix.  
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Flexibility of Uses and Tracts 
The Conceptual Master Plan must maintain flexibility to accommodate specific soil conditions, 
design parameters, and changing trends and strategies in planning and development. 
Accordingly the exact location of lot types or land uses may change, as long as the maximum 
intensities, overall density, and design intent, as described in this document do not increase. 
 
Service Providers 
Sanitary Sewer System   Dorchester County Water and Sewer Department* 
Domestic Water System   Dorchester Count Water Authority* 
Electric     SCE&G 
Communications    To be determined 
*Letters of availability are included in the PUD. 
 
All utilities will be installed underground. All underground utilities will be coordinated with the 
applicable utility providers for review and approval, as needed, prior to installation within the 
neighborhood. 
 
Development Schedule 
It is anticipated this development will be completed in 5 to 6 phases of 40 to 60 single family lots 
per year, over 5 to 7 years, until build out. The timing of development within the PUD will be 
very much affected by the health of the national and local economies, as well as the demand for 
various housing types for the region. It is extremely difficult, if not impossible, to accurately 
project timing of future phases of development and lot demand. The developer has provided the 
following estimates which are believed to be reasonable at this time. The estimates are subject 
to change substantially, from time to time, based on market conditions, the supply of competing 
lots within the area, and other factors, not under the control of the developer. The final schedule 
will be at the sole discretion of the developer. 
 

Phase One 
Begin Design and Permitting of site infrastructure   Spring 2018 
Finish Permitting and begin construction    Summer 2020 
Complete Infrastructure and commence residential building  Spring 2021 
Complete residential building      Spring 2023 
 
Complete neighborhood build-out     2027 

Attachments 
Vicinity map 
Preliminary Survey 
Conceptual Development Plan 
Conceptual Open Space Plan 
Conceptual Drainage Plan 
Coordination Letters 
Traffic Study 
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1.0 Executive Summary 
 
This report updates the December 4, 2017 traffic study for the Knightsville Residential Development from 
273 units to 300 total single-family and multi-family units. The report also updates the March 20, 2018 
traffic study for the Knightsville Residential Development to revise the recommendations for the 
intersection of Orangeburg Road at Central Avenue per discussion of overall intersection improvements 
with South Carolina Department of Transportation (SCDOT). 
 
The Knightsville Residential Development is planned to be located on Orangeburg Road in Knightsville, 
SC. The proposed development will consist of 195 single-family homes and 105 low-rise townhomes. The 
development is planned to be accessed by a full access driveway on Orangeburg Road. This driveway 
location has been coordinated with SCDOT staff. For the purposes of this Traffic Impact Analysis (TIA), 
the development is assumed complete by 2021. 
 
This report presents the trip generation, distribution, traffic analyses, and any recommendations for 
transportation improvements required to meet anticipated traffic demands.  
 
The intersection of Orangeburg Road at Central Avenue currently operates at level of service (LOS) D 
during the AM and PM peak hours. Based on the projected traffic growth, the intersection is projected to 
experience elevated delay during the AM and PM peak hours for the 2021 No Build and 2021 Build 
conditions with signal optimization. Based on the results of the study, the addition of a northbound right-
turn lane and optimization of the traffic signal operations, including the addition of a right-turn overlap 
phase, is recommended to be installed as part of the Build with Improvements conditions. With these 
improvements, the intersection is projected to improve and operate at LOS D and LOS E during the AM 
and PM peak hour conditions, respectively. Intersection laneage improvements, traffic signal 
improvements, and integration with existing driveways will need to be coordinated with SCDOT. 
 
The study area intersections of Orangeburg Road at Julius Street and Orangeburg Road at Cone 
Lane/Claussen Street operate at LOS E or better in the existing conditions. 
 
As part of the project improvements around the Site Driveway an exclusive 100-foot left-turn lane will be 
installed opening into a two-way left-turn lane (TWLTL) extending past Julius Street, as coordinated in 
concept with SCDOT. Detailed design will need to be approved by SCDOT. 
 
With these improvements the intersections of Orangeburg Road at Julius Street and Orangeburg Road at 
Cone Lane/Claussen Street will operate at the existing conditions level of service or better. 
 
The intersection of Orangeburg Road at the Site Driveway is projected to experience elevated delay during 
the AM and PM peak hours in the 2021 Build with Improvements conditions. Improvements to the driveway 
include exclusive eastbound left- and right-turn lanes exiting the site, the northbound left-turn lane and 
TWLTL on Orangeburg Road at the Site Driveway, and a southbound right-turn lane on Orangeburg Road. 
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It is typical for stop-controlled side streets and driveways on major streets to experience longer delays 
during peak hours while most of the traffic moving through the corridor experiences little or not delay. 
Maximum queues for the eastbound left-turning traffic were calculated to be approximately six vehicles or 
fewer during the peak hours. 
 
Based on the projected future conditions and discussion with SCDOT staff, the following transportation 
improvements are recommended as a part of this project:  
 

 Installation of exclusive northbound right-turn lane on Orangeburg Road at the intersection of 
Orangeburg Road at Central Avenue – details to be coordinated with SCDOT 

 Update traffic signal timings at the intersection of Orangeburg Road at Central Avenue including 
the installation of a right-turn overlap operation and associated signal hardware 

 Installation of an exclusive 100-foot northbound left-turn lane opening to a TWLTL, and an 
exclusive southbound right-turn lane on Orangeburg Road at the intersection of Orangeburg Road 
at the Site Driveway per previous discussion with SCDOT 

 Installation of exclusive eastbound left- and right-turn lanes exiting the Site Driveway at 
Orangeburg Road 
 

2.0 Introduction 
 
The Knightsville Residential Development is planned to be located on Orangeburg Road in Knightsville, 
SC. The proposed development will consist of 195 single-family homes and 105 low-rise townhomes. The 
development is planned to be accessed by a full access driveway on Orangeburg Road. This driveway 
location has been coordinated with SCDOT staff. For the purposes of this TIA, the development is assumed 
complete by 2021. 
 

3.0 Inventory 
 

3.1 Study Area 

The study area for the TIA includes the following existing intersections: 
 

 Orangeburg Road at Central Avenue  

 Orangeburg Road at Julius Street  

 Orangeburg Road at Cone Lane  

 Orangeburg Road at Claussen Street  
 

Figure 1 (Appendix) shows the site location and Figure 2 (Appendix) shows the project conceptual site 
plan.  
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3.2 Existing Conditions 

Roadways in the project vicinity include Orangeburg Road, Central Avenue, Julius Street, Cone Lane, and 
Claussen Street. 
 
Orangeburg Road is a two-lane roadway with a posted speed limit of 35 miles per hour (mph) in the vicinity 
of the project. Per 2016 SCDOT Average Annual Daily Traffic (AADT) data, Orangeburg Road carries 
approximately 13,500 vehicles per day (vpd) in the project area. 
 
Central Avenue is a two-lane roadway with a posted speed limit of 40 mph at the intersection of Central 
Avenue at Orangeburg Road. The roadway is in the process of being improved to a three-lane section in 
the vicinity of the intersection of Central Avenue at Orangeburg Road. Central Avenue has a 2016 SCDOT 
AADT of 10,200 vpd west of Orangeburg Road and 13,700 vpd east of Orangeburg Road. 
 
Julius Street is a two-lane roadway with a posted speed limit of 25 mph. 
 
Cone Lane is a two-lane roadway.  
 
Claussen Street is a two-lane roadway with a posted speed limit of 35 mph. 
 
Figure 3 (Appendix) shows the existing roadway laneage in the study area. 
 

4.0 Traffic Generation 
 
The traffic generation potential of the proposed development was determined using trip generation rates 
published in Institute of Transportation Engineers (ITE) Trip Generation (Institute of Transportation 
Engineers, Tenth Edition).  
 
Table 1 summarizes the daily and peak hour trips associated with the proposed site. 
 

Table 1:  
Trip Generation1 

Land Use and Intensity 

ITE 
Land 
Use 

Code 

Daily 
Trips 

AM Peak Hour PM Peak Hour 

Total In Out Total In Out 

195 Single Family Homes 210 1,922 143 36 107 193 122 71 
105 Low-Rise Townhomes 220 753 50 12 38 62 39 23 

New Trips 2,675 193 48 145 255 161 94 
1. Source: ITE Trip Generation, Tenth Edition 

 
The proposed development is projected to generate 2,675 daily trips with 193 trips during the AM peak 
hour (48 entering and 145 exiting) and 255 trips during the PM peak hour (161 entering and 94 exiting).  
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5.0 Site Traffic Distribution 
 
The proposed project traffic was assigned to the surrounding roadway network. The directional distribution 
and assignment were based on qualitative knowledge of the project area, quantitative application of existing 
traffic patterns, and expected trip length.  
 
The following general trip distribution was applied to the project trips: 
 

 20% to/from the north on Orangeburg Road  

 45% to/from the south on Orangeburg Road  

 5% to/from the west on Central Avenue 

 30% to/from the east on Central Avenue 
 

Figure 4 shows the proposed traffic distribution for the project trips.  
 

6.0 Traffic Volumes 
 

6.1 2017 Existing Traffic 

Peak hour intersection turning movement counts including vehicular, pedestrian, and heavy vehicle traffic 
were performed in October 2017 from 7:00 AM to 9:00 AM and from 4:00 PM to 6:00 PM at the following 
intersections: 
 

 Orangeburg Road at Central Avenue  

 Orangeburg Road at Julius Street  

 Orangeburg Road at Cone Lane  

 Orangeburg Road at Claussen Street  
 
The turning movement count data is included in the Appendix and the AM and PM peak hour existing 
traffic volumes are shown in Figure 5 (Appendix). The study intersections of Orangeburg Road at Cone 
Lane and Orangeburg Road at Claussen Street were counted as one intersection due to their proximity but 
were analyzed as two separate intersections. 
 

6.2 2021 No Build Traffic 

Historic growth is defined as the increase in existing traffic volumes due to usage increases and non-specific 
growth throughout the area. Based on historic daily traffic trends, a 3.5 percent per year growth rate was 
applied for this analysis.  
 
The 2021 No Build traffic volumes include existing traffic grown to the buildout year. Figure 6 (Appendix) 
and Figure 7 (Appendix) show the 2021 No Build AM and PM peak hour traffic volumes, respectively.  
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6.3 Project Traffic 

The AM peak hour and PM peak hour projected project trips were assigned based on the trip distribution 
discussed in Section 5. 
 

6.4 2021 Build Traffic 

The 2021 total traffic volumes include the 2021 background traffic and the proposed development traffic 
at buildout. The 2021 AM and PM peak hour total traffic volumes are shown in Figure 6 (Appendix) and 
Figure 7 (Appendix), respectively. 
 
Intersection volume development worksheets are included in the Appendix. 
 

7.0 Capacity Analysis 
 
Capacity analyses were performed for the AM and PM peak hours for the 2017 Existing, 2021 No Build, 
and 2021 Build conditions using the Synchro software to determine the operating characteristics of the 
adjacent roadway network and the impacts of the proposed project. The analyses were conducted with 
methodologies contained in the 2010 Highway Capacity Manual (Transportation Research Board, 
December 2010).  
 
Capacity of an intersection is defined as the maximum number of vehicles that can pass through an 
intersection during a specified time, typically an hour. Capacity is described by level of service (LOS) for 
the operating characteristics of an intersection. LOS is a qualitative measure that describes operational 
conditions and motorist perceptions within a traffic stream. The Highway Capacity Manual defines six 
levels of service, LOS A through LOS F, with A being the best and F being the worst.  
 
LOS for signalized intersections is determined by the overall intersection operations and is reflected in 
average delay per vehicle. LOS D or better is typically considered acceptable for signalized intersections.  
 
LOS for a two-way stop-controlled (TWSC) intersection is determined by the delay of the poorest 
performing minor approach, as LOS is not defined for TWSC intersections as a whole. It is typical for 
minor stop-controlled side streets and driveways on major streets to experience longer delays at LOS E and 
LOS F while the majority of the traffic moving through the corridor typically experiences little or no delay.  
 
Capacity analyses were performed for the 2017 Existing, 2021 No Build, and 2021 Build AM and PM peak 
hour traffic conditions for the following intersections: 
 

 Orangeburg Road at Central Avenue (signalized) 

 Orangeburg Road at Julius Street (unsignalized) 

 Orangeburg Road at Cone Lane (unsignalized) 
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 Orangeburg Road at Claussen Street (unsignalized) 

 Orangeburg Road at the Site Driveway (unsignalized) (Build conditions only) 
 

Existing signal timings were applied to the signalized intersection of Orangeburg Road at Central Avenue, 
and the signal timings were optimized in the 2021 No Build and 2021 Build conditions. In the 2021 Build 
with Improvements conditions, the signal timings were optimized and included the addition of a right-turn 
overlap phase. 
 
7.1 Orangeburg Road at Central Avenue  

Table 2 summarizes LOS and control delay (average seconds of delay per vehicle) for the projected 
Existing, 2021 No Build, 2021 Build, and 2021 Build with Improvements AM and PM peak hour conditions 
at the signalized intersection of Orangeburg Road at Central Avenue. 
 

1. Delay = average seconds per vehicle 
2. Signal timings optimized 
3. Signal timings optimized, no laneage improvements 
4. Exclusive northbound right-turn lane added, signal timings optimized, right-turn overlap phases added 
 

 
 

Table 2: 
LOS Analysis Summary 

Orangeburg Road at Central Avenue 

Analysis Scenario Approach 

AM Peak Hour PM Peak Hour 

Approach LOS 
(Delay1) 

Overall LOS 
(Delay1) 

Approach LOS 
(Delay1) 

Overall LOS 
(Delay1) 

Existing 

NB 
SB 
EB 
WB 

D (36.4) 
D (41.2) 
D (36.6) 
D (36.1) 

D 
(37.8) 

D (53.6) 
D (43.6) 
D (35.8) 
D (39.1) 

D 
(43.2) 

2021 No Build2 

NB 
SB 
EB 
WB 

D (53.4) 
E (71.3) 
E (62.1) 
D (53.8) 

E 
(60.4) 

E (68.9) 
E (56.1) 
E (65.7) 
E (78.3) 

E 
(67.6) 

2021 Build3 

NB 
SB 
EB 
WB 

F (100.6) 
E (79.1) 
E (62.1) 
E (61.6) 

E 
(77.1) 

F (95.2) 
E (66.9) 
E (65.7) 
F (99.5) 

F 
(83.2) 

2021 Build with 
Improvements4 

NB 
SB 
EB 
WB 

C (25.8) 
E (67.3) 
E (62.0) 
D (54.4) 

D 
(51.7) 

C (32.6) 
E (68.3) 
E (67.9) 
F (71.6) 

E 
(59.6) 
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As shown in Table 2, the intersection of Orangeburg Road at Central Avenue currently operates at LOS D 
during the AM and PM peak hours. Based on the projected traffic growth, the intersection is projected to 
experience elevated delay during the AM and PM peak hours in the 2021 No Build and 2021 Build 
conditions with signal timing optimization only. Installation of a northbound right-turn lane with an overlap 
phase was included in the Build with Improvements conditions based on discussion with SCDOT on 
potential improvements for the intersection. With these improvements, the intersection is projected to 
operate at LOS D in the 2021 AM peak hour Build with Improvements conditions and LOS E in the PM 
peak hour Build with Improvements conditions. Intersection laneage improvements, traffic signal timing 
adjustments, and integration with existing driveways will need to be coordinated with SCDOT in the design 
phase. 
 

7.2 Orangeburg Road at Julius Street 

Table 3 summarizes LOS and control delay (average seconds of delay per vehicle) for the projected 
Existing, 2021 No Build, and 2021 Build AM and PM peak hour conditions for the unsignalized intersection 
of Orangeburg Road at Julius Street. 
 

Table 3: 
LOS Analysis Summary 

Orangeburg Road at Julius Street 

Analysis Scenario Approach 
AM Peak Hour 

Approach LOS (Delay1,3) 
PM Peak Hour 

Approach LOS (Delay1,3) 

Existing 

NB 
SB 

WB2 

A (0.0) 
A (0.0) 
D (25.6) 

A (0.0) 
A (0.0) 
C (21.4) 

2021 No Build 

NB 
SB 

WB2 

A (0.0) 
A (0.0) 
D (32.7) 

A (0.0) 
A (0.0) 
D (26.0) 

2021 Build with 
Improvements4 

NB 
SB 

WB2 

A (0.0) 
A (0.0) 
C (19.7) 

A (0.0) 
A (0.0) 
C (20.3) 

1. Delay = average seconds per vehicle 
2. Stop controlled approach for unsignalized intersection 
3. Overall intersection LOS is not provided for two-way stop controlled unsignalized intersections 
4. The Build conditions include a two-way left-turn lane on Orangeburg Road at this intersection as part of the 

improvements associated with the intersection of Orangeburg Road at the Site Driveway. 

 
As shown in Table 3, the intersection of Orangeburg Road at Julius Street currently operates at LOS D in 
the AM peak hour and LOS C in the PM peak hour. Based on the projected intersection operations, the 
intersection is projected to operate at LOS D during the AM and PM peak hours in the 2021 No Build 
conditions. The intersection is projected to operate at LOS C during the AM and PM peak hours in the 2021 
Build with Improvements conditions with the inclusion of the TWLTL associated with the Site Driveway.  
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7.3 Orangeburg Road at Cone Lane 

Table 4 summarizes LOS and control delay (average seconds of delay per vehicle) for the projected 
Existing, 2021 No Build, and 2021 Build AM and PM peak hour conditions for the unsignalized intersection 
of Orangeburg Road at Cone Lane. 

1. Delay = average seconds per vehicle 
2. Stop controlled approach for unsignalized intersection 
3. Overall intersection LOS is not provided for two-way stop controlled unsignalized intersections 

 
As shown in Table 4, the intersection of Orangeburg Road at Cone Lane currently operates at LOS C or 
better during the Existing AM and PM peak hour conditions. Based on the projected intersection operations, 
the intersection of Orangeburg Road at Cone Lane is expected to operate at LOS D or better in the 2021 No 
Build and 2021 Build conditions during the AM and PM peak hours. 
 
7.4 Orangeburg Road at Claussen Street 

Table 5 summarizes LOS and control delay (average seconds of delay per vehicle) for the projected 
Existing, 2021 No Build, and 2021 Build AM and PM peak hour conditions for the unsignalized intersection 
of Orangeburg Road at Claussen Street. 
 
As shown in Table 5, the intersection of Orangeburg Road at Claussen Street currently operates at LOS D 
during the AM peak hour and LOS B during the PM peak hour. Based on the projected intersection 
operations the intersection is projected to operate at LOS D during the AM peak hour and LOS C during 
the PM peak hour in the 2021 No Build conditions. The intersection is projected to experience some delay 
during the AM peak hour and to operate at LOS C during the PM peak hour in the 2021 Build conditions. 
It is typical for stop-controlled side streets to experience longer delays during peak hours while most of the 
traffic moving through the corridor typically experiences little or no delay. 

Table 4: 
LOS Analysis Summary 

Orangeburg Road at Cone Lane 

Analysis Scenario Approach 
AM Peak Hour 

Approach LOS (Delay1,3) 
PM Peak Hour 

Approach LOS (Delay1,3) 

Existing 

NB 
SB 

 EB2 

A (0.1) 
A (0.0)  

 C (19.7)  

A (0.2) 
A (0.0) 

 B (14.6) 

2021 No Build 

NB 
SB 

 EB2 

A (0.1) 
A (0.0) 

 C (23.1) 

A (0.2) 
A (0.0) 

 C (16.3) 

2021 Build 

NB 
SB 
EB2 

A (0.1) 
A (0.0) 

 D (25.1) 

A (0.2) 
A (0.0) 

 C (18.5) 
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1. Delay = average seconds per vehicle 
2. Stop controlled approach for unsignalized intersection 
3. Overall intersection LOS is not provided for two-way stop controlled unsignalized intersections 

 

7.5 Orangeburg Road at the Site Driveway 

Table 6 summarizes LOS and control delay (average seconds of delay per vehicle) for the projected 2021 
Build with Improvements AM and PM peak hour conditions at the unsignalized intersection of Orangeburg 
Road at the Site Driveway. 
 

1. Delay = average seconds per vehicle 
2. Stop controlled approach for unsignalized intersection 
3. Overall intersection LOS is not provided for two-way stop controlled unsignalized intersections 
4. Addition of an exclusive 100-foot northbound left-turn lane opening to a TWLTL on Orangeburg Road, exclusive 

southbound right-turn lane, and exclusive eastbound left- and right-turn lanes exiting the site 

 
In the 2021 Build with Improvements conditions, exclusive eastbound left- and right-turn lanes exiting the 
development were included at the intersection.  
 

Table 5: 
LOS Analysis Summary 

Orangeburg Road at Claussen Street 

Analysis Scenario Approach 
AM Peak Hour 

Approach LOS (Delay1,3) 
PM Peak Hour 

Approach LOS (Delay1,3) 

Existing 

NB 
SB 

 WB2 

A (0.0) 
A (0.0)  
D (25.2)  

A (0.0) 
A (0.1) 
B (14.8) 

2021 No Build 

NB 
SB 

 WB2 

A (0.0) 
A (0.0) 

D (32.7) 

A (0.0) 
A (0.1) 
C (16.5) 

2021 Build 

NB 
SB 

 WB2 

A (0.0) 
A (0.0) 
E (38.9) 

A (0.0) 
A (0.1) 
C (17.6) 

Table 6: 
LOS Analysis Summary 

Orangeburg Road at the Site Driveway 

Analysis Scenario Approach 
AM Peak Hour 

Approach LOS (Delay1,3) 
PM Peak Hour 

Approach LOS (Delay1,3) 

2021 Build with 
Improvements4 

NB 
SB 

 EB2 

A (0.5) 
A (0.0) 

F (123.6) 

A (0.8) 
A (0.0) 
F (72.8) 
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The intersection was further reviewed for consideration of the installation of an exclusive southbound right-
turn lane and an exclusive northbound left-turn lane on Orangeburg Road based on SCDOT Design Manual 
guidelines and projected intersection volumes. Based on the analysis, the AM and PM peak hour conditions 
are projected to meet the guidelines for installation of an exclusive northbound left-turn lane and the PM 
peak hour conditions are projected to meet the guidelines for installation of an exclusive southbound right-
turn lane.  
 
With the inclusion of these improvements, the eastbound traffic exiting the development is still projected 
to experience some delay in the 2021 Build with Improvements peak hour conditions. The eastbound left-
turn queue exiting the site is projected to be approximately six vehicles in the 2021 Build with 
Improvements AM peak hour conditions and approximately four vehicles in the 2021 Build with 
Improvements PM conditions. The eastbound right-turn queue is projected to be approximately one vehicle 
in the 2021 Build with Improvements AM and PM peak hour conditions. These operations are typical for 
stop-controlled side streets and driveways on major streets, which may experience longer delays during 
peak hours while most of the traffic moving through the corridor typically experiences little or no delay. 
 

7.6 Preliminary Coordination with SCDOT 

At a February 6, 2018 meeting with SCDOT, the Site Driveway location and turn lane concepts at the 
intersection of Orangeburg Road at the Site Driveway was discussed. Based on that discussion, it was 
determined that at the Site Driveway, the exclusive southbound right-turn lane length on Orangeburg Road 
will be maximized with the taper beginning just after the driveway south of Cone Lane. The exclusive 
northbound left-turn lane will have approximately 100 feet of storage, then open into TWLTL to the south, 
past the intersection of Orangeburg Road at Julius Street. The Site Driveway will be full access and have 
exclusive outbound left- and right-turn lanes.  
 
Overall intersection improvements to the intersection of Orangeburg Road at Central Avenue were 
discussed with SCDOT for inclusion in the analysis. 
 

7.7 Summary 

In summary, based on the projected future conditions and discussion with SCDOT staff, the following 
transportation improvements are recommended as a part of this project:  
 

 Installation of exclusive northbound right-turn lane on Orangeburg Road at the intersection of 
Orangeburg Road at Central Avenue – details to be coordinated with SCDOT 

 Update traffic signal timings at the intersection of Orangeburg Road at Central Avenue including 

the installation of a right-turn overlap operation and associated signal hardware 

 Installation of an exclusive 100-foot northbound left-turn lane opening to a TWLTL, and an 
exclusive southbound right-turn lane on Orangeburg Road at the intersection of Orangeburg Road 
at the Site Driveway per previous discussion with SCDOT 
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 Installation of exclusive eastbound left- and right-turn lanes exiting the Site Driveway at 
Orangeburg Road 

 

8.0 Conclusion 
 
This report updates the December 4, 2017 traffic study for the Knightsville Residential Development from 
273 units to 300 total single-family and multi-family units. The report also updates the March 20, 2018 
traffic study for the Knightsville Residential Development to revise the recommendations for the 
intersection of Orangeburg Road at Central Avenue per discussion of overall intersection improvements 
with SCDOT.  
 
The Knightsville Residential Development is planned to be located on Orangeburg Road in Knightsville, 
SC. The proposed development will consist of 195 single-family homes and 105 low-rise townhomes. The 
development is planned to be accessed by a full access driveway on Orangeburg Road. This driveway 
location has been coordinated with SCDOT staff. For the purposes of this TIA, the development is assumed 
complete by 2021. 
 
Based on the projected future conditions and discussion with SCDOT staff, the following transportation 
improvements are recommended as a part of this project:  
 

 Installation of exclusive northbound right-turn lane on Orangeburg Road at the intersection of 
Orangeburg Road at Central Avenue – details to be coordinated with SCDOT 

 Update traffic signal timings at the intersection of Orangeburg Road at Central Avenue including 
the installation of a right-turn overlap operation and associated signal hardware 

 Installation of an exclusive 100-foot northbound left-turn lane opening to a TWLTL, and an 
exclusive southbound right-turn lane on Orangeburg Road at the intersection of Orangeburg Road 
at the Site Driveway per previous discussion with SCDOT 

 Installation of exclusive eastbound left- and right-turn lanes exiting the Site Driveway at 
Orangeburg Road 

 
 



Knightsville Residential Development - Traffic Impact Analysis   

 

 
  December 2017 

Updated March 2018, August 2019 

 
 

 
 
 
 
 
 
 
 

Appendix 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Knightsville Residential 
Development

Traffic Impact Analysis

NOT TO 
SCALE

Site 
Location

Figure 1

LEGEND

Project Site



Knightsville Residential 
Development

Traffic Impact Analysis

NOT TO 
SCALE

Site Plan Figure 2



Knightsville Residential 
Development

Traffic Impact Analysis

Existing 
Laneage

Figure 3

S
T

O
P

S
T

O
P

S
T

O
P

O
ra

ng
eb

ur
g 

R
d.

Julius St.

Cone Ln.

Claussen St.

Central Ave.

Proposed
Site

Site Driveway

LEGEND

Existing Laneage

Existing Traffic Signal

NOT TO 
SCALE

STOP Existing Stop Sign



Knightsville Residential 
Development

Traffic Impact Analysis
Figure 4Trip 

Distribution

LEGEND

XX

(XX)

Entering Distribution

Exiting Distribution

55
%

(3
0%

)

(2
0%

)

(55%)

(45%)

(4
5%

)

30%

20
%

55
%

 
55

%

45
%

45
%

(5
5%

)
(5

5%
)

O
ra

ng
eb

ur
g 

R
d.

Julius St.

Cone Ln.

Claussen St.

Central Ave.

Proposed
Site

Site Driveway

NOT TO 
SCALE

5%

(5
%

) 



Knightsville Residential 
Development

Traffic Impact Analysis

(1) 1

(7) 5

(6
76

) 
44

3

(1
) 

3

2 (2)

3 (0)

1 (3)

2 (2)

Figure 5
Existing Traffic 

Volumes

LEGEND

XX

(XX)

AM Peak Hour Traffic

PM Peak Hour Traffic

(1
12

) 
47

(2
97

) 
21

0

(1
72

) 
12

7

57 (62)

157 (310)

256 (226)

88
 (

15
7)

37
3 

(2
69

)

94
 (

11
8)

(6
85

) 
44

6

(4
) 

1

69
9 

(5
41

)

3 
(1

)

(1
8)

 3

(6
75

) 
44

2

3 
(4

)

70
1 

(5
37

)

69
8 

(5
37

)

1 
(4

)

(175) 98

(324) 232

(61) 71

O
ra

ng
eb

ur
g 

R
d.

Julius St.

Cone Ln.

Claussen St.

Central Ave.

Proposed
Site

NOT TO 
SCALE

Site Driveway



Knightsville Residential 
Development

Traffic Impact Analysis

[6
1]

 (
7)

 5
4

[2
70

] (
29

) 
24

1

[1
90

] (
44

) 
14

6

80
1 

(2
6)

 [8
27

] 

1 
(0

) 
[1

] 

1 (0) [1] 

2 (0) [2] 

Figure 62021 AM Peak 
Traffic Volumes

O
ra

ng
eb

ur
g 

R
d.

Julius St.

Cone Ln.

Claussen St.

Central Ave.

Proposed
Site

Site Driveway

65 (0) [65] 

180 (0) [180] 

294 (14) [308] 

10
1 

(0
) 

[1
01

] 

42
8 

(1
0)

 [4
38

] 

10
8 

(0
) 

[1
08

] 

[112] (0) 112

[266] (0) 266

[83] (2) 81

[5
34

] (
22

) 
51

2

[1
] (

0)
 1

80
2 

(6
5)

 [8
67

] 

3 
(0

) 
[3

] 
3 

(0
) 

[3
] 

80
4 

(2
6)

 [8
30

] 

2 (0) [2] 

3 (0) [3] 

[5
88

] (
80

) 
50

8

[3
] (

0)
 3

[3
] (

0)
 3

[5
87

] (
80

) 
50

7

[2
2]

 (
22

) 
0

[5
13

] (
0)

 5
13

0 
(2

6)
 [2

6]
 

81
0 

(0
) 

[8
10

] 

[80] (80) 0

[65] (65) 0

[1] (0) 1

[6] (0) 6

NOT TO 
SCALE

LEGEND

2021 Buildout Traffic

XX
(XX)

2021 Background Traffic

[XX]
Site Traffic



Knightsville Residential 
Development

Traffic Impact Analysis

[8
28

] (
52

) 
77

6

[1
] (

0)
 1

[1
34

] (
5)

 1
29

[3
60

] (
19

) 
34

1

[2
25

] (
28

) 
19

7

Figure 72021 PM Peak 
Traffic Volumes

NOT TO 
SCALE

LEGEND

2021 Buildout Traffic

XX
(XX)

2021 Background Traffic

[XX]
Site Traffic

O
ra

ng
eb

ur
g 

R
d.

Julius St.

Cone Ln.

Claussen St.

Central Ave.

Proposed
Site

Site Driveway

18
0 

(0
) 

[1
80

] 

30
9 

(3
2)

 [3
41

] 

13
5 

(0
) 

[1
35

] 

71 (0) [71] 

356 (0) [356] 

259 (48) [307] 

62
1 

(4
2)

 [6
63

] 

1 
(0

) 
[1

] 

[8
58

] (
72

) 
78

6

[5
] (

0)
 5

[2
1]

 (
0)

 2
1

[8
27

] (
52

) 
77

5

5 
(0

) 
[5

] 

61
6 

(8
9)

 [7
05

] 

61
6 

(8
9)

 [7
05

] 

5 
(0

) 
[5

] 

2 (0) [2] 

0 (0) [0] 

[201] (0) 201

[372] (0) 372

[79] (9) 70

[7
2]

 (
72

) 
0

[7
89

] (
0)

 7
89

0 
(8

9)
 [8

9]
 

62
4 

(0
) 

[6
24

] 

[52] (52) 0

[42] (42) 0

[1] (0) 1

[8] (0) 8

3 (0) [3] 

2 (0) [2] 



File Name : Orangeburg Rd @ Central Ave
Site Code : 
Start Date : 10/12/2017
Page No : 1

Groups Printed- Passenger Vehicles - Heavy Vehicles - Buses
Orangeburg Rd

From North
Central Ave
From East

Orangeburg Rd
From South

Central Ave
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Int. Total

07:00 AM 25 87 35 0 46 32 8 0 13 41 25 0 58 103 11 0 484
07:15 AM 24 77 21 0 41 16 14 0 10 74 31 0 40 85 10 0 443
07:30 AM 28 80 24 0 49 30 9 0 7 49 32 0 50 77 10 0 445
07:45 AM 21 85 25 0 49 30 13 0 11 38 30 0 28 73 14 0 417

Total 98 329 105 0 185 108 44 0 41 202 118 0 176 338 45 0 1789

08:00 AM 21 101 29 0 51 44 15 0 9 46 18 0 20 57 16 0 427
08:15 AM 21 114 18 0 99 37 12 0 5 44 27 0 26 53 24 0 480
08:30 AM 30 101 24 0 78 42 11 0 14 57 37 0 19 58 9 0 480
08:45 AM 22 57 17 0 28 34 19 0 19 63 45 0 33 64 22 0 423

Total 94 373 88 0 256 157 57 0 47 210 127 0 98 232 71 0 1810

04:00 PM 36 69 40 0 62 83 14 0 22 74 44 0 37 72 17 0 570
04:15 PM 26 67 37 0 50 72 20 0 32 79 40 0 44 92 11 0 570
04:30 PM 31 64 47 0 50 69 17 0 36 77 41 0 48 87 17 0 584
04:45 PM 25 69 33 2 64 86 11 2 22 67 47 0 46 73 16 0 563

Total 118 269 157 2 226 310 62 2 112 297 172 0 175 324 61 0 2287

05:00 PM 40 63 33 0 42 63 21 0 34 73 49 0 32 86 17 0 553
05:15 PM 34 84 41 0 68 75 16 0 40 49 61 0 34 57 14 0 573
05:30 PM 44 76 35 0 61 69 24 0 33 80 35 0 36 74 16 0 583
05:45 PM 35 80 28 0 37 71 13 0 33 71 43 0 40 83 31 0 565

Total 153 303 137 0 208 278 74 0 140 273 188 0 142 300 78 0 2274

Grand Total 463 1274 487 2 875 853 237 2 340 982 605 0 591 1194 255 0 8160
Apprch % 20.8 57.2 21.9 0.1 44.5 43.4 12 0.1 17.6 51 31.4 0 29 58.5 12.5 0  

Total % 5.7 15.6 6 0 10.7 10.5 2.9 0 4.2 12 7.4 0 7.2 14.6 3.1 0
Passenger Vehicles 455 1212 456 2 858 835 232 2 334 944 598 0 570 1176 249 0 7923
% Passenger Vehicles 98.3 95.1 93.6 100 98.1 97.9 97.9 100 98.2 96.1 98.8 0 96.4 98.5 97.6 0 97.1
Heavy Vehicles 6 21 28 0 9 13 3 0 6 21 4 0 11 14 2 0 138
% Heavy Vehicles 1.3 1.6 5.7 0 1 1.5 1.3 0 1.8 2.1 0.7 0 1.9 1.2 0.8 0 1.7

Buses 2 41 3 0 8 5 2 0 0 17 3 0 10 4 4 0 99
% Buses 0.4 3.2 0.6 0 0.9 0.6 0.8 0 0 1.7 0.5 0 1.7 0.3 1.6 0 1.2

Short Counts



File Name : Orangeburg Rd @ Central Ave
Site Code : 
Start Date : 10/12/2017
Page No : 2
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File Name : Orangeburg Rd @ Central Ave
Site Code : 
Start Date : 10/12/2017
Page No : 3

Orangeburg Rd
From North

Central Ave
From East

Orangeburg Rd
From South

Central Ave
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 21 101 29 0 151 51 44 15 0 110 9 46 18 0 73 20 57 16 0 93 427
08:15 AM 21 114 18 0 153 99 37 12 0 148 5 44 27 0 76 26 53 24 0 103 480
08:30 AM 30 101 24 0 155 78 42 11 0 131 14 57 37 0 108 19 58 9 0 86 480
08:45 AM 22 57 17 0 96 28 34 19 0 81 19 63 45 0 127 33 64 22 0 119 423

Total Volume 94 373 88 0 555 256 157 57 0 470 47 210 127 0 384 98 232 71 0 401 1810
% App. Total 16.9 67.2 15.9 0  54.5 33.4 12.1 0  12.2 54.7 33.1 0  24.4 57.9 17.7 0   

PHF .783 .818 .759 .000 .895 .646 .892 .750 .000 .794 .618 .833 .706 .000 .756 .742 .906 .740 .000 .842 .943
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File Name : Orangeburg Rd @ Central Ave
Site Code : 
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Page No : 4

Orangeburg Rd
From North

Central Ave
From East

Orangeburg Rd
From South

Central Ave
From West

Start Time Left
Thr

u
Rig

ht
Ped

s
App. Total Left

Thr
u

Rig
ht

Ped
s

App. Total Left
Thr

u
Right Peds App. Total Left

Thr
u

Right Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 36 69 40 0 145 62 83 14 0 159 22 74 44 0 140 37 72 17 0 126 570
04:15 PM 26 67 37 0 130 50 72 20 0 142 32 79 40 0 151 44 92 11 0 147 570
04:30 PM 31 64 47 0 142 50 69 17 0 136 36 77 41 0 154 48 87 17 0 152 584
04:45 PM 25 69 33 2 129 64 86 11 2 163 22 67 47 0 136 46 73 16 0 135 563

Total Volume 118 269 157 2 546 226 310 62 2 600 112 297 172 0 581 175 324 61 0 560 2287
% App. Total 21.6 49.3 28.8 0.4  37.7 51.7 10.3 0.3  19.3 51.1 29.6 0  31.2 57.9 10.9 0   

PHF .819 .975 .835 .250 .941 .883 .901 .775 .250 .920 .778 .940 .915 .000 .943 .911 .880 .897 .000 .921 .979
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Peak Hour Begins at 04:00 PM
 
Passenger Vehicles
Heavy Vehicles
Buses

Peak Hour Data

North

Short Counts



File Name : Orangeburg Rd  @ Julius St
Site Code : 
Start Date : 10/12/2017
Page No : 1

Groups Printed- Passenger Vehicles - Heavy Vehicles - Buses
Orangeburg Rd

From North
Julius St

From East
Orangeburg Rd

From South From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Int. Total

07:00 AM 0 139 0 0 1 0 0 1 0 101 1 0 0 0 0 0 243
07:15 AM 0 142 0 0 0 0 0 1 0 121 0 0 0 0 0 0 264
07:30 AM 0 140 0 0 0 0 0 0 0 102 0 0 0 0 0 0 242
07:45 AM 0 144 0 0 0 0 1 0 0 78 0 0 0 0 0 0 223

Total 0 565 0 0 1 0 1 2 0 402 1 0 0 0 0 0 972

08:00 AM 1 169 0 0 0 0 0 1 0 84 0 0 0 0 0 0 255
08:15 AM 0 240 0 0 0 0 1 0 0 110 0 0 0 0 0 0 351
08:30 AM 2 191 0 0 2 0 0 0 0 125 0 0 0 0 0 0 320
08:45 AM 0 99 0 0 0 0 0 0 0 127 1 0 0 0 0 0 227

Total 3 699 0 0 2 0 1 1 0 446 1 0 0 0 0 0 1153

04:00 PM 0 136 0 0 0 0 1 0 0 211 3 0 0 0 0 0 351
04:15 PM 0 135 0 1 2 0 1 1 0 149 1 0 0 0 0 0 290
04:30 PM 1 133 0 0 0 0 1 2 0 184 0 0 0 0 0 0 321
04:45 PM 0 137 0 0 0 0 0 0 0 141 0 0 0 0 0 0 278

Total 1 541 0 1 2 0 3 3 0 685 4 0 0 0 0 0 1240

05:00 PM 0 124 0 0 1 0 0 0 0 144 0 0 0 0 0 0 269
05:15 PM 0 152 0 0 0 0 0 0 0 159 0 0 0 0 0 0 311
05:30 PM 0 152 0 0 0 0 0 0 0 163 0 0 0 0 0 0 315
05:45 PM 0 136 0 0 0 0 0 0 0 156 0 0 0 0 0 0 292

Total 0 564 0 0 1 0 0 0 0 622 0 0 0 0 0 0 1187

Grand Total 4 2369 0 1 6 0 5 6 0 2155 6 0 0 0 0 0 4552
Apprch % 0.2 99.8 0 0 35.3 0 29.4 35.3 0 99.7 0.3 0 0 0 0 0  

Total % 0.1 52 0 0 0.1 0 0.1 0.1 0 47.3 0.1 0 0 0 0 0
Passenger Vehicles 4 2286 0 1 6 0 5 6 0 2106 6 0 0 0 0 0 4420
% Passenger Vehicles 100 96.5 0 100 100 0 100 100 0 97.7 100 0 0 0 0 0 97.1
Heavy Vehicles 0 32 0 0 0 0 0 0 0 29 0 0 0 0 0 0 61
% Heavy Vehicles 0 1.4 0 0 0 0 0 0 0 1.3 0 0 0 0 0 0 1.3

Buses 0 51 0 0 0 0 0 0 0 20 0 0 0 0 0 0 71
% Buses 0 2.2 0 0 0 0 0 0 0 0.9 0 0 0 0 0 0 1.6

Short Counts



File Name : Orangeburg Rd  @ Julius St
Site Code : 
Start Date : 10/12/2017
Page No : 2
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File Name : Orangeburg Rd  @ Julius St
Site Code : 
Start Date : 10/12/2017
Page No : 3

Orangeburg Rd
From North

Julius St
From East

Orangeburg Rd
From South From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 1 169 0 0 170 0 0 0 1 1 0 84 0 0 84 0 0 0 0 0 255
08:15 AM 0 240 0 0 240 0 0 1 0 1 0 110 0 0 110 0 0 0 0 0 351
08:30 AM 2 191 0 0 193 2 0 0 0 2 0 125 0 0 125 0 0 0 0 0 320
08:45 AM 0 99 0 0 99 0 0 0 0 0 0 127 1 0 128 0 0 0 0 0 227

Total Volume 3 699 0 0 702 2 0 1 1 4 0 446 1 0 447 0 0 0 0 0 1153
% App. Total 0.4 99.6 0 0  50 0 25 25  0 99.8 0.2 0  0 0 0 0   

PHF .375 .728 .000 .000 .731 .250 .000 .250 .250 .500 .000 .878 .250 .000 .873 .000 .000 .000 .000 .000 .821
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Peak Hour Begins at 08:00 AM
 
Passenger Vehicles
Heavy Vehicles
Buses
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File Name : Orangeburg Rd  @ Julius St
Site Code : 
Start Date : 10/12/2017
Page No : 4

Orangeburg Rd
From North

Julius St
From East

Orangeburg Rd
From South From West

Start Time Left
Thr

u
Rig

ht
Ped

s
App. Total Left

Thr
u

Rig
ht

Ped
s

App. Total Left
Thr

u
Right Peds App. Total Left

Thr
u

Right Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 136 0 0 136 0 0 1 0 1 0 211 3 0 214 0 0 0 0 0 351
04:15 PM 0 135 0 1 136 2 0 1 1 4 0 149 1 0 150 0 0 0 0 0 290
04:30 PM 1 133 0 0 134 0 0 1 2 3 0 184 0 0 184 0 0 0 0 0 321
04:45 PM 0 137 0 0 137 0 0 0 0 0 0 141 0 0 141 0 0 0 0 0 278

Total Volume 1 541 0 1 543 2 0 3 3 8 0 685 4 0 689 0 0 0 0 0 1240
% App. Total 0.2 99.6 0 0.2  25 0 37.5 37.5  0 99.4 0.6 0  0 0 0 0   

PHF .250 .987 .000 .250 .991 .250 .000 .750 .375 .500 .000 .812 .333 .000 .805 .000 .000 .000 .000 .000 .883
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Peak Hour Begins at 04:00 PM
 
Passenger Vehicles
Heavy Vehicles
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File Name : orangeburg rd @ cone-claussen st
Site Code : 
Start Date : 10/12/2017
Page No : 1

Groups Printed- Passenger Vehicles - Heavy Vehicles - Buses
Orangeburg Rd

From North
Claussen St
From East

Orangeburg Rd
From South

Cone St
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Int. Total

07:00 AM 0 138 2 0 1 0 0 1 5 97 0 0 1 0 2 0 247
07:15 AM 0 136 2 0 0 0 2 1 1 119 0 0 1 0 1 0 263
07:30 AM 0 147 1 0 0 0 2 0 1 96 0 0 1 0 0 0 248
07:45 AM 1 135 1 0 1 0 0 0 1 85 0 3 1 0 2 0 230

Total 1 556 6 0 2 0 4 2 8 397 0 3 4 0 5 0 988

08:00 AM 0 158 1 0 1 0 2 1 1 85 0 0 0 0 1 0 250
08:15 AM 0 236 0 0 2 0 0 1 1 99 3 0 0 0 2 0 344
08:30 AM 0 203 1 0 0 0 0 1 0 118 0 0 1 0 1 0 325
08:45 AM 1 101 0 0 0 0 0 0 1 140 0 0 0 0 1 0 244

Total 1 698 2 0 3 0 2 3 3 442 3 0 1 0 5 0 1163

04:00 PM 1 134 0 0 0 0 0 2 5 203 0 2 0 0 1 0 348
04:15 PM 0 127 0 0 0 0 0 0 7 146 1 0 0 0 4 0 285
04:30 PM 1 134 4 0 0 0 1 2 5 196 0 0 1 0 1 0 345
04:45 PM 2 142 0 0 0 0 1 0 1 130 0 0 0 0 1 0 277

Total 4 537 4 0 0 0 2 4 18 675 1 2 1 0 7 0 1255

05:00 PM 0 116 1 0 0 0 0 0 3 145 1 0 1 0 0 0 267
05:15 PM 3 154 0 0 0 0 1 0 0 158 0 0 0 0 0 0 316
05:30 PM 2 148 1 0 0 0 1 0 2 156 0 0 0 0 0 0 310
05:45 PM 0 137 0 0 0 0 1 0 2 157 0 0 1 0 0 0 298

Total 5 555 2 0 0 0 3 0 7 616 1 0 2 0 0 0 1191

Grand Total 11 2346 14 0 5 0 11 9 36 2130 5 5 8 0 17 0 4597
Apprch % 0.5 98.9 0.6 0 20 0 44 36 1.7 97.9 0.2 0.2 32 0 68 0  

Total % 0.2 51 0.3 0 0.1 0 0.2 0.2 0.8 46.3 0.1 0.1 0.2 0 0.4 0
Passenger Vehicles 11 2262 14 0 5 0 11 9 35 2074 5 5 8 0 16 0 4455
% Passenger Vehicles 100 96.4 100 0 100 0 100 100 97.2 97.4 100 100 100 0 94.1 0 96.9
Heavy Vehicles 0 29 0 0 0 0 0 0 0 34 0 0 0 0 0 0 63
% Heavy Vehicles 0 1.2 0 0 0 0 0 0 0 1.6 0 0 0 0 0 0 1.4

Buses 0 55 0 0 0 0 0 0 1 22 0 0 0 0 1 0 79
% Buses 0 2.3 0 0 0 0 0 0 2.8 1 0 0 0 0 5.9 0 1.7

Short Counts



File Name : orangeburg rd @ cone-claussen st
Site Code : 
Start Date : 10/12/2017
Page No : 2
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File Name : orangeburg rd @ cone-claussen st
Site Code : 
Start Date : 10/12/2017
Page No : 3

Orangeburg Rd
From North

Claussen St
From East

Orangeburg Rd
From South

Cone St
From West

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 158 1 0 159 1 0 2 1 4 1 85 0 0 86 0 0 1 0 1 250
08:15 AM 0 236 0 0 236 2 0 0 1 3 1 99 3 0 103 0 0 2 0 2 344
08:30 AM 0 203 1 0 204 0 0 0 1 1 0 118 0 0 118 1 0 1 0 2 325
08:45 AM 1 101 0 0 102 0 0 0 0 0 1 140 0 0 141 0 0 1 0 1 244

Total Volume 1 698 2 0 701 3 0 2 3 8 3 442 3 0 448 1 0 5 0 6 1163
% App. Total 0.1 99.6 0.3 0  37.5 0 25 37.5  0.7 98.7 0.7 0  16.7 0 83.3 0   

PHF .250 .739 .500 .000 .743 .375 .000 .250 .750 .500 .750 .789 .250 .000 .794 .250 .000 .625 .000 .750 .845
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Peak Hour Begins at 08:00 AM
 
Passenger Vehicles
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File Name : orangeburg rd @ cone-claussen st
Site Code : 
Start Date : 10/12/2017
Page No : 4

Orangeburg Rd
From North

Claussen St
From East

Orangeburg Rd
From South

Cone St
From West

Start Time Left
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s
App. Total Left
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u
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ht
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s

App. Total Left
Thr

u
Right Peds App. Total Left

Thr
u

Right Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 1 134 0 0 135 0 0 0 2 2 5 203 0 2 210 0 0 1 0 1 348
04:15 PM 0 127 0 0 127 0 0 0 0 0 7 146 1 0 154 0 0 4 0 4 285
04:30 PM 1 134 4 0 139 0 0 1 2 3 5 196 0 0 201 1 0 1 0 2 345
04:45 PM 2 142 0 0 144 0 0 1 0 1 1 130 0 0 131 0 0 1 0 1 277

Total Volume 4 537 4 0 545 0 0 2 4 6 18 675 1 2 696 1 0 7 0 8 1255
% App. Total 0.7 98.5 0.7 0  0 0 33.3 66.7  2.6 97 0.1 0.3  12.5 0 87.5 0   

PHF .500 .945 .250 .000 .946 .000 .000 .500 .500 .500 .643 .831 .250 .250 .829 .250 .000 .438 .000 .500 .902
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Passenger Vehicles
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Description Left Through Right Left Through Right Left Through Right Left Through Right

Existing 2017 AM Volumes 47 210 127 94 373 88 98 232 71 256 157 57
Pedestrians
Heavy Vehicle %
Peak Hour Factor
Annual Growth Rate 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%
Growth Factor 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148
Approved Development Traffic 0 0 0 0 0 0 0 0 0 0 0 0
2021 Background Traffic 54 241 146 108 428 101 112 266 81 294 180 65

New Project Trips
Trip Distribution IN 20% 5% 30%
Trip Distribution OUT 5% 20% 30%
Pass-by Project Trips
Trip Distribution IN
Trip Distribution OUT
New Trips 7 29 44 0 10 0 0 0 2 14 0 0
Pass-By Trips 0 0 0 0 0 0 0 0 0 0 0 0
Total Project Trips 7 29 44 0 10 0 0 0 2 14 0 0

2021 Buildout Total 61 270 190 108 438 101 112 266 83 308 180 65

Description Left Through Right Left Through Right Left Through Right Left Through Right

Existing 2017 PM Volumes 112 297 172 118 269 157 175 324 61 226 310 62
Pedestrians
Heavy Vehicle %
Peak Hour Factor
Annual Growth Rate 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%
Growth Factor 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148
Approved Development Traffic 0 0 0 0 0 0 0 0 0 0 0 0
2021 Background Traffic 129 341 197 135 309 180 201 372 70 259 356 71

New Project Trips
Trip Distribution IN 20% 5% 30%
Trip Distribution OUT 5% 20% 30%
Pass-by Project Trips
Trip Distribution IN
Trip Distribution OUT
New Trips 5 19 28 0 32 0 0 0 9 48 0 0
Pass-By Trips 0 0 0 0 0 0 0 0 0 0 0 0
Total Project Trips 5 19 28 0 32 0 0 0 9 48 0 0

2021 Buildout Total 134 360 225 135 341 180 201 372 79 307 356 71
\\10.1.10.2\share\project files\179006_17 knightsville\[knightsville link.xls]orangeburg @ central

INTERSECTION VOLUME DEVELOPMENT

Orangeburg Road at Central Avenue
AM PEAK HOUR

Orangeburg Road Orangeburg Road Central Avenue Central Avenue
Northbound Southbound Eastbound Westbound

0 0 0 0
2.6% 4.5% 2.2% 2.0%
0.76 0.90 0.84 0.79

PM PEAK HOUR

Orangeburg Road Orangeburg Road Central Avenue Central Avenue
Northbound Southbound Eastbound Westbound

0 2 0 2
2.6% 4.5% 2.2% 2.0%
0.94 0.94 0.92 0.92

1/19/2018 9:39



Description Left Through Right Left Through Right Left Through Right Left Through Right

Existing 2017 AM Volumes 0 443 3 1 698 0 0 0 0 3 0 2
Pedestrians
Heavy Vehicle %
Peak Hour Factor
Annual Growth Rate 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%
Growth Factor 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148
Approved Development Traffic 0 0 0 0 0 0 0 0 0 0 0 0
2021 Background Traffic 0 508 3 1 801 0 0 0 0 3 0 2

New Project Trips
Trip Distribution IN 55%
Trip Distribution OUT 55%
Pass-by Project Trips
Trip Distribution IN
Trip Distribution OUT
New Trips 0 80 0 0 26 0 0 0 0 0 0 0
Pass-By Trips 0 0 0 0 0 0 0 0 0 0 0 0
Total Project Trips 0 80 0 0 26 0 0 0 0 0 0 0

2021 Buildout Total 0 588 3 1 827 0 0 0 0 3 0 2

Description Left Through Right Left Through Right Left Through Right Left Through Right

Existing 2017 PM Volumes 0 676 1 4 537 0 0 0 0 0 0 2
Pedestrians
Heavy Vehicle %
Peak Hour Factor
Annual Growth Rate 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%
Growth Factor 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148
Approved Development Traffic 0 0 0 0 0 0 0 0 0 0 0 0
2021 Background Traffic 0 776 1 5 616 0 0 0 0 0 0 2

New Project Trips
Trip Distribution IN 55%
Trip Distribution OUT 55%
Pass-by Project Trips
Trip Distribution IN
Trip Distribution OUT
New Trips 0 52 0 0 89 0 0 0 0 0 0 0
Pass-By Trips 0 0 0 0 0 0 0 0 0 0 0 0
Total Project Trips 0 52 0 0 89 0 0 0 0 0 0 0

2021 Buildout Total 0 828 1 5 705 0 0 0 0 0 0 2
\\10.1.10.2\share\project files\179006_17 knightsville\[knightsville link.xls]orangeburg @ claussen

0.83 0.95 0.50 0.50

1/19/2018 9:39

2 0 0 6
2.6% 3.5% 0.0% 0.0%

PM PEAK HOUR

Orangeburg Road Orangeburg Road - Claussen Street
Northbound Southbound Eastbound Westbound

2.6% 3.5% 0.0% 0.0%
0.79 0.74 0.00 0.42

Northbound Southbound Eastbound Westbound

0 0 0 3

INTERSECTION VOLUME DEVELOPMENT

Orangeburg Road at Claussen Street
AM PEAK HOUR

Orangeburg Road Orangeburg Road - Claussen Street



Description Left Through Right Left Through Right Left Through Right Left Through Right

Existing 2017 AM Volumes 3 442 0 0 701 3 1 0 5 0 0 0
Pedestrians
Heavy Vehicle %
Peak Hour Factor
Annual Growth Rate 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%
Growth Factor 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148
Approved Development Traffic 0 0 0 0 0 0 0 0 0 0 0 0
2021 Background Traffic 3 507 0 0 804 3 1 0 6 0 0 0

New Project Trips
Trip Distribution IN 55%
Trip Distribution OUT 55%
Pass-by Project Trips
Trip Distribution IN
Trip Distribution OUT
New Trips 0 80 0 0 26 0 0 0 0 0 0 0
Pass-By Trips 0 0 0 0 0 0 0 0 0 0 0 0
Total Project Trips 0 80 0 0 26 0 0 0 0 0 0 0

2021 Buildout Total 3 587 0 0 830 3 1 0 6 0 0 0

Description Left Through Right Left Through Right Left Through Right Left Through Right

Existing 2017 PM Volumes 18 675 0 0 537 4 1 0 7 0 0 0
Pedestrians
Heavy Vehicle %
Peak Hour Factor
Annual Growth Rate 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%
Growth Factor 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148
Approved Development Traffic 0 0 0 0 0 0 0 0 0 0 0 0
2021 Background Traffic 21 775 0 0 616 5 1 0 8 0 0 0

New Project Trips
Trip Distribution IN 55%
Trip Distribution OUT 55%
Pass-by Project Trips
Trip Distribution IN
Trip Distribution OUT
New Trips 0 52 0 0 89 0 0 0 0 0 0 0
Pass-By Trips 0 0 0 0 0 0 0 0 0 0 0 0
Total Project Trips 0 52 0 0 89 0 0 0 0 0 0 0

2021 Buildout Total 21 827 0 0 705 5 1 0 8 0 0 0
\\10.1.10.2\share\project files\179006_17 knightsville\[knightsville link.xls]orangeburg @ cone

INTERSECTION VOLUME DEVELOPMENT

Orangeburg Road at Cone Lane
AM PEAK HOUR

Orangeburg Road Orangeburg Road Cone Lane -
Northbound Southbound Eastbound Westbound

0 0 0 0
2.6% 3.5% 4.0% 0.0%
0.79 0.74 0.75 0.00

PM PEAK HOUR

Orangeburg Road Orangeburg Road Cone Lane -
Northbound Southbound Eastbound Westbound

2 0 0 0
2.6% 3.5% 4.0% 0.0%
0.83 0.95 0.50 0.00

1/19/2018 9:39



Description Left Through Right Left Through Right Left Through Right Left Through Right

Existing 2017 AM Volumes 0 446 1 3 699 0 0 0 0 2 0 1
Pedestrians
Heavy Vehicle %
Peak Hour Factor
Annual Growth Rate 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%
Growth Factor 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148
Approved Development Traffic 0 0 0 0 0 0 0 0 0 0 0 0
2021 Background Traffic 0 512 1 3 802 0 0 0 0 2 0 1

New Project Trips
Trip Distribution IN 45%
Trip Distribution OUT 45%
Pass-by Project Trips
Trip Distribution IN
Trip Distribution OUT
New Trips 0 22 0 0 65 0 0 0 0 0 0 0
Pass-By Trips 0 0 0 0 0 0 0 0 0 0 0 0
Total Project Trips 0 22 0 0 65 0 0 0 0 0 0 0

2021 Buildout Total 0 534 1 3 867 0 0 0 0 2 0 1

Description Left Through Right Left Through Right Left Through Right Left Through Right

Existing 2017 PM Volumes 0 685 4 1 541 0 0 0 0 2 0 3
Pedestrians
Heavy Vehicle %
Peak Hour Factor
Annual Growth Rate 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%
Growth Factor 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148
Approved Development Traffic 0 0 0 0 0 0 0 0 0 0 0 0
2021 Background Traffic 0 786 5 1 621 0 0 0 0 2 0 3

New Project Trips
Trip Distribution IN 45%
Trip Distribution OUT 45%
Pass-by Project Trips
Trip Distribution IN
Trip Distribution OUT
New Trips 0 72 0 0 42 0 0 0 0 0 0 0
Pass-By Trips 0 0 0 0 0 0 0 0 0 0 0 0
Total Project Trips 0 72 0 0 42 0 0 0 0 0 0 0

2021 Buildout Total 0 858 5 1 663 0 0 0 0 2 0 3
\\10.1.10.2\share\project files\179006_17 knightsville\[knightsville link.xls]orangeburg @ julius

INTERSECTION VOLUME DEVELOPMENT

Orangeburg Road at Julius Street
AM PEAK HOUR

Orangeburg Street Orangeburg Street - Julius Street
Northbound Southbound Eastbound Westbound

0 0 0 1
2.3% 3.5% 0.0% 0.0%
0.87 0.73 0.00 0.38

PM PEAK HOUR

Orangeburg Street Orangeburg Street - Julius Street
Northbound Southbound Eastbound Westbound

4 1 0 3
2.3% 3.5% 0.0% 0.0%
0.81 0.99 0.00 0.42

1/19/2018 9:39



Description Left Through Right Left Through Right Left Through Right Left Through Right

Existing 2017 AM Volumes 0 447 0 0 706 0 0 0 0 0 0 0
Pedestrians
Heavy Vehicle %
Peak Hour Factor
Annual Growth Rate 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%
Growth Factor 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148
Approved Development Traffic
2021 Background Traffic 0 513 0 0 810 0 0 0 0 0 0 0

New Project Trips
Trip Distribution IN 45% 55%
Trip Distribution OUT 55% 45%
Pass-by Project Trips
Trip Distribution IN
Trip Distribution OUT
New Trips 22 0 0 0 0 26 80 0 65 0 0 0
Pass-By Trips 0 0 0 0 0 0 0 0 0 0 0 0
Total Project Trips 22 0 0 0 0 26 80 0 65 0 0 0

2021 Buildout Total 22 513 0 0 810 26 80 0 65 0 0 0

Description Left Through Right Left Through Right Left Through Right Left Through Right

Existing 2017 PM Volumes 0 688 0 0 544 0 0 0 0 0 0 0
Pedestrians
Heavy Vehicle %
Peak Hour Factor
Annual Growth Rate 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%
Growth Factor 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148 1.148
Approved Development Traffic
2021 Background Traffic 0 789 0 0 624 0 0 0 0 0 0 0

New Project Trips
Trip Distribution IN 45% 55%
Trip Distribution OUT 55% 45%
Pass-by Project Trips
Trip Distribution IN
Trip Distribution OUT
New Trips 72 0 0 0 0 89 52 0 42 0 0 0
Pass-By Trips 0 0 0 0 0 0 0 0 0 0 0 0
Total Project Trips 72 0 0 0 0 89 52 0 42 0 0 0

2021 Buildout Total 72 789 0 0 624 89 52 0 42 0 0 0
\\10.1.10.2\share\project files\179006_17 knightsville\[knightsville link.xls]orangeburg @ sd 1

0 0

0 0 0 0

Northbound Southbound Eastbound Westbound

0.83 0.95 0.90 0.90

1/19/2018 9:39

2.6% 3.5% 2.0% 2.0%

0.79 0.74 0.90 0.90

PM PEAK HOUR

Orangeburg Road Orangeburg Road Site Driveway #1 -

Northbound Southbound Eastbound Westbound

2.6% 3.5% 2.0% 2.0%
0 0

INTERSECTION VOLUME DEVELOPMENT

Orangeburg Road at Site Driveway #1
AM PEAK HOUR

Orangeburg Road Orangeburg Road Site Driveway #1 -





HCM 2010 Signalized Intersection Summary Knightsville

3: Orangeburg Rd. & Central Ave Existing AM

Bihl Engineering Synchro 10 Report

02/20/2018

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 98 232 71 256 157 57 47 210 127 94 373 88

Future Volume (veh/h) 98 232 71 256 157 57 47 210 127 94 373 88

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1845 1845 1900 1810 1810 1900

Adj Flow Rate, veh/h 117 276 0 324 199 72 62 276 167 104 414 98

Adj No. of Lanes 1 1 1 1 1 0 1 1 0 1 1 0

Peak Hour Factor 0.84 0.84 0.84 0.79 0.79 0.79 0.76 0.76 0.76 0.90 0.90 0.90

Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 5 5 5

Cap, veh/h 342 335 285 383 333 121 223 349 211 270 471 112

Arrive On Green 0.07 0.18 0.00 0.15 0.26 0.26 0.05 0.32 0.32 0.06 0.33 0.33

Sat Flow, veh/h 1774 1863 1583 1774 1307 473 1757 1078 652 1723 1415 335

Grp Volume(v), veh/h 117 276 0 324 0 271 62 0 443 104 0 512

Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 0 1779 1757 0 1730 1723 0 1750

Q Serve(g_s), s 4.7 12.8 0.0 13.0 0.0 12.0 2.0 0.0 20.9 3.5 0.0 24.7

Cycle Q Clear(g_c), s 4.7 12.8 0.0 13.0 0.0 12.0 2.0 0.0 20.9 3.5 0.0 24.7

Prop In Lane 1.00 1.00 1.00 0.27 1.00 0.38 1.00 0.19

Lane Grp Cap(c), veh/h 342 335 285 383 0 454 223 0 560 270 0 583

V/C Ratio(X) 0.34 0.82 0.00 0.85 0.00 0.60 0.28 0.00 0.79 0.38 0.00 0.88

Avail Cap(c_a), veh/h 476 697 592 383 0 665 397 0 560 425 0 583

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 27.0 35.4 0.0 24.8 0.0 29.3 21.5 0.0 27.5 20.7 0.0 28.2

Incr Delay (d2), s/veh 0.6 5.1 0.0 16.0 0.0 1.3 0.7 0.0 10.9 0.9 0.0 17.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.3 7.1 0.0 7.9 0.0 6.0 1.0 0.0 11.7 1.7 0.0 14.7

LnGrp Delay(d),s/veh 27.6 40.4 0.0 40.8 0.0 30.6 22.1 0.0 38.4 21.6 0.0 45.2

LnGrp LOS C D D C C D C D

Approach Vol, veh/h 393 595 505 616

Approach Delay, s/veh 36.6 36.1 36.4 41.2

Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 11.1 35.8 20.0 22.6 11.9 35.0 13.3 29.3

Change Period (Y+Rc), s 6.4 6.0 * 6.8 6.5 6.4 6.0 * 6.8 6.5

Max Green Setting (Gmax), s 13.6 29.0 * 13 33.5 13.6 29.0 * 13 33.5

Max Q Clear Time (g_c+I1), s 4.0 26.7 15.0 14.8 5.5 22.9 6.7 14.0

Green Ext Time (p_c), s 0.1 0.7 0.0 1.3 0.1 1.4 0.1 1.4

Intersection Summary

HCM 2010 Ctrl Delay 37.8

HCM 2010 LOS D

Notes



HCM 2010 TWSC Knightsville

8: Orangeburg Rd. & Claussen St. Existing AM

Bihl Engineering Synchro 10 Report

02/20/2018

Intersection

Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 3 2 443 3 1 698

Future Vol, veh/h 3 2 443 3 1 698

Conflicting Peds, #/hr 0 3 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 42 42 79 79 74 74

Heavy Vehicles, % 2 2 3 3 4 4

Mvmt Flow 7 5 561 4 1 943

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1508 566 0 0 565 0

          Stage 1 563 - - - - -

          Stage 2 945 - - - - -

Critical Hdwy 6.42 6.22 - - 4.14 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.236 -

Pot Cap-1 Maneuver 133 524 - - 997 -

          Stage 1 570 - - - - -

          Stage 2 378 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 133 523 - - 997 -

Mov Cap-2 Maneuver 133 - - - - -

          Stage 1 569 - - - - -

          Stage 2 378 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 25.2 0 0

HCM LOS D

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 190 997 -

HCM Lane V/C Ratio - - 0.063 0.001 -

HCM Control Delay (s) - - 25.2 8.6 0

HCM Lane LOS - - D A A

HCM 95th %tile Q(veh) - - 0.2 0 -



HCM 2010 TWSC Knightsville

14: Orangeburg Rd. & Julius St. Existing AM

Bihl Engineering Synchro 10 Report

02/20/2018

Intersection

Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 2 1 446 1 3 699

Future Vol, veh/h 2 1 446 1 3 699

Conflicting Peds, #/hr 0 1 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 38 38 87 87 73 73

Heavy Vehicles, % 2 2 2 2 4 4

Mvmt Flow 5 3 513 1 4 958

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1480 515 0 0 514 0

          Stage 1 514 - - - - -

          Stage 2 966 - - - - -

Critical Hdwy 6.42 6.22 - - 4.14 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.236 -

Pot Cap-1 Maneuver 138 560 - - 1041 -

          Stage 1 600 - - - - -

          Stage 2 369 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 137 560 - - 1041 -

Mov Cap-2 Maneuver 137 - - - - -

          Stage 1 595 - - - - -

          Stage 2 369 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 25.6 0 0

HCM LOS D

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 183 1041 -

HCM Lane V/C Ratio - - 0.043 0.004 -

HCM Control Delay (s) - - 25.6 8.5 0

HCM Lane LOS - - D A A

HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 2010 TWSC Knightsville

15: Orangeburg Rd. & Cone Ln Existing AM

Bihl Engineering Synchro 10 Report

02/20/2018

Intersection

Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 1 5 3 442 701 3

Future Vol, veh/h 1 5 3 442 701 3

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 75 75 79 79 74 74

Heavy Vehicles, % 4 4 3 3 4 4

Mvmt Flow 1 7 4 559 947 4

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 1516 949 951 0 - 0

          Stage 1 949 - - - - -

          Stage 2 567 - - - - -

Critical Hdwy 6.44 6.24 4.13 - - -

Critical Hdwy Stg 1 5.44 - - - - -

Critical Hdwy Stg 2 5.44 - - - - -

Follow-up Hdwy 3.536 3.336 2.227 - - -

Pot Cap-1 Maneuver 130 313 718 - - -

          Stage 1 373 - - - - -

          Stage 2 564 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 129 313 718 - - -

Mov Cap-2 Maneuver 129 - - - - -

          Stage 1 370 - - - - -

          Stage 2 564 - - - - -

 

Approach EB NB SB

HCM Control Delay, s 19.7 0.1 0

HCM LOS C

 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 718 - 253 - -

HCM Lane V/C Ratio 0.005 - 0.032 - -

HCM Control Delay (s) 10 0 19.7 - -

HCM Lane LOS B A C - -

HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 2010 Signalized Intersection Summary Knightsville

3: Orangeburg Rd. & Central Ave Existing PM

Bihl Engineering Synchro 10 Report

02/20/2018

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 175 324 61 226 310 62 112 297 172 118 269 157

Future Volume (veh/h) 175 324 61 226 310 62 112 297 172 118 269 157

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1845 1845 1900 1810 1810 1900

Adj Flow Rate, veh/h 190 352 0 246 337 67 119 316 183 126 286 167

Adj No. of Lanes 1 1 1 1 1 0 1 1 0 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.94 0.94 0.94

Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 5 5 5

Cap, veh/h 295 429 365 351 383 76 243 334 193 215 331 193

Arrive On Green 0.10 0.23 0.00 0.13 0.25 0.25 0.07 0.30 0.30 0.07 0.31 0.31

Sat Flow, veh/h 1774 1863 1583 1774 1509 300 1757 1096 635 1723 1071 626

Grp Volume(v), veh/h 190 352 0 246 0 404 119 0 499 126 0 453

Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 0 1808 1757 0 1730 1723 0 1697

Q Serve(g_s), s 7.6 17.1 0.0 9.9 0.0 20.4 4.4 0.0 26.8 4.7 0.0 24.0

Cycle Q Clear(g_c), s 7.6 17.1 0.0 9.9 0.0 20.4 4.4 0.0 26.8 4.7 0.0 24.0

Prop In Lane 1.00 1.00 1.00 0.17 1.00 0.37 1.00 0.37

Lane Grp Cap(c), veh/h 295 429 365 351 0 459 243 0 527 215 0 524

V/C Ratio(X) 0.64 0.82 0.00 0.70 0.00 0.88 0.49 0.00 0.95 0.59 0.00 0.86

Avail Cap(c_a), veh/h 360 656 557 374 0 636 379 0 527 342 0 524

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 25.9 34.8 0.0 24.9 0.0 34.1 23.6 0.0 32.3 24.4 0.0 31.0

Incr Delay (d2), s/veh 2.8 4.9 0.0 5.4 0.0 10.3 1.5 0.0 28.0 2.5 0.0 17.2

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.9 9.4 0.0 5.2 0.0 11.5 2.2 0.0 16.9 2.4 0.0 13.7

LnGrp Delay(d),s/veh 28.7 39.7 0.0 30.3 0.0 44.4 25.1 0.0 60.3 26.9 0.0 48.2

LnGrp LOS C D C D C E C D

Approach Vol, veh/h 542 650 618 579

Approach Delay, s/veh 35.8 39.1 53.6 43.6

Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 12.6 35.4 18.8 28.4 13.0 35.0 16.5 30.7

Change Period (Y+Rc), s 6.4 6.0 * 6.8 6.5 6.4 6.0 * 6.8 6.5

Max Green Setting (Gmax), s 13.6 29.0 * 13 33.5 13.6 29.0 * 13 33.5

Max Q Clear Time (g_c+I1), s 6.4 26.0 11.9 19.1 6.7 28.8 9.6 22.4

Green Ext Time (p_c), s 0.1 0.8 0.1 1.6 0.2 0.1 0.2 1.7

Intersection Summary

HCM 2010 Ctrl Delay 43.2

HCM 2010 LOS D

Notes



HCM 2010 TWSC Knightsville

8: Orangeburg Rd. & Claussen St. Existing PM

Bihl Engineering Synchro 10 Report

02/20/2018

Intersection

Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 0 2 676 1 4 537

Future Vol, veh/h 0 2 676 1 4 537

Conflicting Peds, #/hr 0 6 0 2 2 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 50 50 83 83 95 95

Heavy Vehicles, % 2 2 3 3 4 4

Mvmt Flow 0 4 814 1 4 565

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1390 823 0 0 817 0

          Stage 1 817 - - - - -

          Stage 2 573 - - - - -

Critical Hdwy 6.42 6.22 - - 4.14 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.236 -

Pot Cap-1 Maneuver 157 373 - - 802 -

          Stage 1 434 - - - - -

          Stage 2 564 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 156 371 - - 801 -

Mov Cap-2 Maneuver 156 - - - - -

          Stage 1 430 - - - - -

          Stage 2 564 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 14.8 0 0.1

HCM LOS B

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 371 801 -

HCM Lane V/C Ratio - - 0.011 0.005 -

HCM Control Delay (s) - - 14.8 9.5 0

HCM Lane LOS - - B A A

HCM 95th %tile Q(veh) - - 0 0 -



HCM 2010 TWSC Knightsville

14: Orangeburg Rd. & Julius St. Existing PM

Bihl Engineering Synchro 10 Report

02/20/2018

Intersection

Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 2 3 685 4 1 541

Future Vol, veh/h 2 3 685 4 1 541

Conflicting Peds, #/hr 0 3 0 4 4 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 42 42 81 81 99 99

Heavy Vehicles, % 2 2 2 2 4 4

Mvmt Flow 5 7 846 5 1 546

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1401 856 0 0 855 0

          Stage 1 853 - - - - -

          Stage 2 548 - - - - -

Critical Hdwy 6.42 6.22 - - 4.14 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.236 -

Pot Cap-1 Maneuver 154 357 - - 776 -

          Stage 1 418 - - - - -

          Stage 2 579 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 153 355 - - 773 -

Mov Cap-2 Maneuver 153 - - - - -

          Stage 1 416 - - - - -

          Stage 2 579 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 21.4 0 0

HCM LOS C

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 232 773 -

HCM Lane V/C Ratio - - 0.051 0.001 -

HCM Control Delay (s) - - 21.4 9.7 0

HCM Lane LOS - - C A A

HCM 95th %tile Q(veh) - - 0.2 0 -



HCM 2010 TWSC Knightsville

15: Orangeburg Rd. & Cone Ln Existing PM

Bihl Engineering Synchro 10 Report

02/20/2018

Intersection

Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 1 7 18 675 537 4

Future Vol, veh/h 1 7 18 675 537 4

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 50 50 83 83 95 95

Heavy Vehicles, % 4 4 3 3 4 4

Mvmt Flow 2 14 22 813 565 4

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 1424 567 569 0 - 0

          Stage 1 567 - - - - -

          Stage 2 857 - - - - -

Critical Hdwy 6.44 6.24 4.13 - - -

Critical Hdwy Stg 1 5.44 - - - - -

Critical Hdwy Stg 2 5.44 - - - - -

Follow-up Hdwy 3.536 3.336 2.227 - - -

Pot Cap-1 Maneuver 148 519 998 - - -

          Stage 1 564 - - - - -

          Stage 2 412 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 142 519 998 - - -

Mov Cap-2 Maneuver 142 - - - - -

          Stage 1 541 - - - - -

          Stage 2 412 - - - - -

 

Approach EB NB SB

HCM Control Delay, s 14.6 0.2 0

HCM LOS B

 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 998 - 390 - -

HCM Lane V/C Ratio 0.022 - 0.041 - -

HCM Control Delay (s) 8.7 0 14.6 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0.1 - 0.1 - -



HCM 2010 Signalized Intersection Summary Knightsville

3: Orangeburg Rd. & Central Ave 2021 No Build AM

Bihl Engineering Synchro 10 Report

02/20/2018

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 112 266 81 294 180 65 54 241 146 108 428 101

Future Volume (veh/h) 112 266 81 294 180 65 54 241 146 108 428 101

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1845 1845 1900 1810 1810 1900

Adj Flow Rate, veh/h 133 317 0 372 228 82 71 317 192 120 476 112

Adj No. of Lanes 1 1 1 1 1 0 1 1 0 1 1 0

Peak Hour Factor 0.84 0.84 0.84 0.79 0.79 0.79 0.76 0.76 0.76 0.90 0.90 0.90

Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 5 5 5

Cap, veh/h 324 330 280 373 351 126 177 336 203 214 456 107

Arrive On Green 0.07 0.18 0.00 0.16 0.27 0.27 0.06 0.31 0.31 0.07 0.32 0.32

Sat Flow, veh/h 1774 1863 1583 1774 1309 471 1757 1077 652 1723 1417 333

Grp Volume(v), veh/h 133 317 0 372 0 310 71 0 509 120 0 588

Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 0 1780 1757 0 1730 1723 0 1751

Q Serve(g_s), s 5.5 15.2 0.0 14.4 0.0 13.9 2.4 0.0 25.8 4.2 0.0 28.9

Cycle Q Clear(g_c), s 5.5 15.2 0.0 14.4 0.0 13.9 2.4 0.0 25.8 4.2 0.0 28.9

Prop In Lane 1.00 1.00 1.00 0.26 1.00 0.38 1.00 0.19

Lane Grp Cap(c), veh/h 324 330 280 373 0 477 177 0 539 214 0 563

V/C Ratio(X) 0.41 0.96 0.00 1.00 0.00 0.65 0.40 0.00 0.94 0.56 0.00 1.04

Avail Cap(c_a), veh/h 324 330 280 373 0 477 197 0 539 216 0 563

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 27.8 36.7 0.0 25.8 0.0 29.1 23.1 0.0 30.2 22.9 0.0 30.5

Incr Delay (d2), s/veh 0.8 39.4 0.0 45.9 0.0 3.1 1.5 0.0 27.2 3.2 0.0 50.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.7 11.4 0.0 6.9 0.0 7.2 1.2 0.0 16.4 2.2 0.0 21.6

LnGrp Delay(d),s/veh 28.7 76.1 0.0 71.7 0.0 32.2 24.6 0.0 57.4 26.1 0.0 80.6

LnGrp LOS C E E C C E C F

Approach Vol, veh/h 450 682 580 708

Approach Delay, s/veh 62.1 53.8 53.4 71.3

Approach LOS E D D E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 11.4 34.9 21.2 22.4 12.3 34.0 13.0 30.6

Change Period (Y+Rc), s 6.4 6.0 * 6.8 6.5 6.4 6.0 * 6.8 6.5

Max Green Setting (Gmax), s 6.0 28.0 * 14 15.9 6.0 28.0 * 6.2 24.1

Max Q Clear Time (g_c+I1), s 4.4 30.9 16.4 17.2 6.2 27.8 7.5 15.9

Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.1 0.0 1.0

Intersection Summary

HCM 2010 Ctrl Delay 60.4

HCM 2010 LOS E

Notes



HCM 2010 TWSC Knightsville

8: Orangeburg Rd. & Claussen St. 2021 No Build AM

Bihl Engineering Synchro 10 Report

02/20/2018

Intersection

Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 3 2 508 3 1 801

Future Vol, veh/h 3 2 508 3 1 801

Conflicting Peds, #/hr 0 3 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 42 42 79 79 74 74

Heavy Vehicles, % 2 2 3 3 4 4

Mvmt Flow 7 5 643 4 1 1082

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1729 648 0 0 647 0

          Stage 1 645 - - - - -

          Stage 2 1084 - - - - -

Critical Hdwy 6.42 6.22 - - 4.14 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.236 -

Pot Cap-1 Maneuver 97 470 - - 929 -

          Stage 1 522 - - - - -

          Stage 2 324 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 97 469 - - 929 -

Mov Cap-2 Maneuver 97 - - - - -

          Stage 1 520 - - - - -

          Stage 2 324 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 32.7 0 0

HCM LOS D

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 142 929 -

HCM Lane V/C Ratio - - 0.084 0.001 -

HCM Control Delay (s) - - 32.7 8.9 0

HCM Lane LOS - - D A A

HCM 95th %tile Q(veh) - - 0.3 0 -



HCM 2010 TWSC Knightsville

14: Orangeburg Rd. & Julius St. 2021 No Build AM

Bihl Engineering Synchro 10 Report

02/20/2018

Intersection

Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 2 1 512 1 3 802

Future Vol, veh/h 2 1 512 1 3 802

Conflicting Peds, #/hr 0 1 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 38 38 87 87 73 73

Heavy Vehicles, % 2 2 2 2 4 4

Mvmt Flow 5 3 589 1 4 1099

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1697 591 0 0 590 0

          Stage 1 590 - - - - -

          Stage 2 1107 - - - - -

Critical Hdwy 6.42 6.22 - - 4.14 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.236 -

Pot Cap-1 Maneuver 102 507 - - 976 -

          Stage 1 554 - - - - -

          Stage 2 316 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 101 507 - - 976 -

Mov Cap-2 Maneuver 101 - - - - -

          Stage 1 548 - - - - -

          Stage 2 316 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 32.7 0 0

HCM LOS D

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 138 976 -

HCM Lane V/C Ratio - - 0.057 0.004 -

HCM Control Delay (s) - - 32.7 8.7 0

HCM Lane LOS - - D A A

HCM 95th %tile Q(veh) - - 0.2 0 -



HCM 2010 TWSC Knightsville

15: Orangeburg Rd. & Cone Ln 2021 No Build AM

Bihl Engineering Synchro 10 Report

02/20/2018

Intersection

Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 1 6 3 507 804 3

Future Vol, veh/h 1 6 3 507 804 3

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 75 75 79 79 74 74

Heavy Vehicles, % 4 4 3 3 4 4

Mvmt Flow 1 8 4 642 1086 4

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 1738 1088 1090 0 - 0

          Stage 1 1088 - - - - -

          Stage 2 650 - - - - -

Critical Hdwy 6.44 6.24 4.13 - - -

Critical Hdwy Stg 1 5.44 - - - - -

Critical Hdwy Stg 2 5.44 - - - - -

Follow-up Hdwy 3.536 3.336 2.227 - - -

Pot Cap-1 Maneuver 95 260 636 - - -

          Stage 1 320 - - - - -

          Stage 2 516 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 94 260 636 - - -

Mov Cap-2 Maneuver 94 - - - - -

          Stage 1 317 - - - - -

          Stage 2 516 - - - - -

 

Approach EB NB SB

HCM Control Delay, s 23.1 0.1 0

HCM LOS C

 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 636 - 208 - -

HCM Lane V/C Ratio 0.006 - 0.045 - -

HCM Control Delay (s) 10.7 0 23.1 - -

HCM Lane LOS B A C - -

HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 2010 Signalized Intersection Summary Knightsville

3: Orangeburg Rd. & Central Ave 2021 No Build PM

Bihl Engineering Synchro 10 Report

02/20/2018

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 201 372 70 259 356 71 129 341 197 135 309 180

Future Volume (veh/h) 201 372 70 259 356 71 129 341 197 135 309 180

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1845 1845 1900 1810 1810 1900

Adj Flow Rate, veh/h 218 404 0 282 387 77 137 363 210 144 329 191

Adj No. of Lanes 1 1 1 1 1 0 1 1 0 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.94 0.94 0.94

Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 5 5 5

Cap, veh/h 244 422 358 297 376 75 206 353 204 185 346 201

Arrive On Green 0.09 0.23 0.00 0.12 0.25 0.25 0.06 0.32 0.32 0.06 0.32 0.32

Sat Flow, veh/h 1774 1863 1583 1774 1508 300 1757 1096 634 1723 1074 623

Grp Volume(v), veh/h 218 404 0 282 0 464 137 0 573 144 0 520

Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 0 1808 1757 0 1730 1723 0 1697

Q Serve(g_s), s 9.0 20.4 0.0 11.2 0.0 23.7 4.9 0.0 30.6 5.3 0.0 28.4

Cycle Q Clear(g_c), s 9.0 20.4 0.0 11.2 0.0 23.7 4.9 0.0 30.6 5.3 0.0 28.4

Prop In Lane 1.00 1.00 1.00 0.17 1.00 0.37 1.00 0.37

Lane Grp Cap(c), veh/h 244 422 358 297 0 451 206 0 557 185 0 547

V/C Ratio(X) 0.89 0.96 0.00 0.95 0.00 1.03 0.66 0.00 1.03 0.78 0.00 0.95

Avail Cap(c_a), veh/h 244 422 358 297 0 451 206 0 557 185 0 547

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 27.5 36.3 0.0 27.4 0.0 35.7 24.2 0.0 32.2 24.5 0.0 31.5

Incr Delay (d2), s/veh 31.3 33.2 0.0 39.0 0.0 49.9 7.7 0.0 45.5 19.0 0.0 28.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 6.5 14.3 0.0 8.9 0.0 18.0 2.8 0.0 21.6 3.5 0.0 17.6

LnGrp Delay(d),s/veh 58.8 69.5 0.0 66.4 0.0 85.5 32.0 0.0 77.7 43.5 0.0 59.6

LnGrp LOS E E E F C F D E

Approach Vol, veh/h 622 746 710 664

Approach Delay, s/veh 65.7 78.3 68.9 56.1

Approach LOS E E E E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 12.4 36.6 18.0 28.0 12.4 36.6 15.8 30.2

Change Period (Y+Rc), s 6.4 6.0 * 6.8 6.5 6.4 6.0 * 6.8 6.5

Max Green Setting (Gmax), s 6.0 30.6 * 11 21.5 6.0 30.6 * 9 23.7

Max Q Clear Time (g_c+I1), s 6.9 30.4 13.2 22.4 7.3 32.6 11.0 25.7

Green Ext Time (p_c), s 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 67.6

HCM 2010 LOS E

Notes



HCM 2010 TWSC Knightsville

8: Orangeburg Rd. & Claussen St. 2021 No Build PM

Bihl Engineering Synchro 10 Report

02/20/2018

Intersection

Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 0 2 776 1 5 616

Future Vol, veh/h 0 2 776 1 5 616

Conflicting Peds, #/hr 0 6 0 2 2 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 50 50 83 83 95 95

Heavy Vehicles, % 2 2 3 3 4 4

Mvmt Flow 0 4 935 1 5 648

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1596 944 0 0 938 0

          Stage 1 938 - - - - -

          Stage 2 658 - - - - -

Critical Hdwy 6.42 6.22 - - 4.14 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.236 -

Pot Cap-1 Maneuver 117 318 - - 722 -

          Stage 1 381 - - - - -

          Stage 2 515 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 115 316 - - 721 -

Mov Cap-2 Maneuver 115 - - - - -

          Stage 1 376 - - - - -

          Stage 2 515 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 16.5 0 0.1

HCM LOS C

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 316 721 -

HCM Lane V/C Ratio - - 0.013 0.007 -

HCM Control Delay (s) - - 16.5 10 0

HCM Lane LOS - - C B A

HCM 95th %tile Q(veh) - - 0 0 -



HCM 2010 TWSC Knightsville

14: Orangeburg Rd. & Julius St. 2021 No Build PM

Bihl Engineering Synchro 10 Report

02/20/2018

Intersection

Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 2 3 786 5 1 621

Future Vol, veh/h 2 3 786 5 1 621

Conflicting Peds, #/hr 0 3 0 4 4 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 42 42 81 81 99 99

Heavy Vehicles, % 2 2 2 2 4 4

Mvmt Flow 5 7 970 6 1 627

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1606 980 0 0 980 0

          Stage 1 977 - - - - -

          Stage 2 629 - - - - -

Critical Hdwy 6.42 6.22 - - 4.14 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.236 -

Pot Cap-1 Maneuver 116 303 - - 696 -

          Stage 1 365 - - - - -

          Stage 2 531 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 115 301 - - 694 -

Mov Cap-2 Maneuver 115 - - - - -

          Stage 1 363 - - - - -

          Stage 2 531 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 26 0 0

HCM LOS D

 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 183 694 -

HCM Lane V/C Ratio - - 0.065 0.001 -

HCM Control Delay (s) - - 26 10.2 0

HCM Lane LOS - - D B A

HCM 95th %tile Q(veh) - - 0.2 0 -



HCM 2010 TWSC Knightsville

15: Orangeburg Rd. & Cone Ln 2021 No Build PM

Bihl Engineering Synchro 10 Report

02/20/2018

Intersection

Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 1 8 21 775 616 5

Future Vol, veh/h 1 8 21 775 616 5

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 50 50 83 83 95 95

Heavy Vehicles, % 4 4 3 3 4 4

Mvmt Flow 2 16 25 934 648 5

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 1635 651 653 0 - 0

          Stage 1 651 - - - - -

          Stage 2 984 - - - - -

Critical Hdwy 6.44 6.24 4.13 - - -

Critical Hdwy Stg 1 5.44 - - - - -

Critical Hdwy Stg 2 5.44 - - - - -

Follow-up Hdwy 3.536 3.336 2.227 - - -

Pot Cap-1 Maneuver 110 465 929 - - -

          Stage 1 515 - - - - -

          Stage 2 359 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 104 465 929 - - -

Mov Cap-2 Maneuver 104 - - - - -

          Stage 1 486 - - - - -

          Stage 2 359 - - - - -

Approach EB NB SB

HCM Control Delay, s 16.3 0.2 0

HCM LOS C

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 929 - 336 - -

HCM Lane V/C Ratio 0.027 - 0.054 - -

HCM Control Delay (s) 9 0 16.3 - -

HCM Lane LOS A A C - -

HCM 95th %tile Q(veh) 0.1 - 0.2 - -



HCM 2010 Signalized Intersection Summary Knightsville

3: Orangeburg Rd. & Central Ave 2021 Build AM

Bihl Engineering Synchro 10 Report 
02/22/2018

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 112 266 83 308 180 65 61 270 190 108 438 101

Future Volume (veh/h) 112 266 83 308 180 65 61 270 190 108 438 101

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1845 1845 1900 1810 1810 1900

Adj Flow Rate, veh/h 133 317 0 390 228 82 80 355 250 120 487 112

Adj No. of Lanes 1 1 1 1 1 0 1 1 0 1 1 0

Peak Hour Factor 0.84 0.84 0.84 0.79 0.79 0.79 0.76 0.76 0.76 0.90 0.90 0.90

Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 5 5 5

Cap, veh/h 324 330 280 373 351 126 181 314 221 193 455 105

Arrive On Green 0.07 0.18 0.00 0.16 0.27 0.27 0.06 0.31 0.31 0.07 0.32 0.32

Sat Flow, veh/h 1774 1863 1583 1774 1309 471 1757 1009 710 1723 1424 328

Grp Volume(v), veh/h 133 317 0 390 0 310 80 0 605 120 0 599

Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 0 1780 1757 0 1719 1723 0 1752

Q Serve(g_s), s 5.5 15.2 0.0 14.4 0.0 13.9 2.7 0.0 28.0 4.2 0.0 28.7

Cycle Q Clear(g_c), s 5.5 15.2 0.0 14.4 0.0 13.9 2.7 0.0 28.0 4.2 0.0 28.7

Prop In Lane 1.00 1.00 1.00 0.26 1.00 0.41 1.00 0.19

Lane Grp Cap(c), veh/h 324 330 280 373 0 477 181 0 536 193 0 559

V/C Ratio(X) 0.41 0.96 0.00 1.05 0.00 0.65 0.44 0.00 1.13 0.62 0.00 1.07

Avail Cap(c_a), veh/h 324 330 280 373 0 477 197 0 536 195 0 559

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 27.8 36.7 0.0 25.8 0.0 29.1 23.1 0.0 30.9 23.1 0.0 30.6

Incr Delay (d2), s/veh 0.8 39.4 0.0 59.1 0.0 3.1 1.7 0.0 79.7 5.9 0.0 58.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.7 11.4 0.0 8.2 0.0 7.2 1.4 0.0 25.0 2.3 0.0 22.8

LnGrp Delay(d),s/veh 28.7 76.1 0.0 84.9 0.0 32.2 24.8 0.0 110.7 29.0 0.0 89.1

LnGrp LOS C E F C C F C F

Approach Vol, veh/h 450 700 685 719

Approach Delay, s/veh 62.1 61.6 100.6 79.1

Approach LOS E E F E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 11.6 34.7 21.2 22.4 12.3 34.0 13.0 30.6

Change Period (Y+Rc), s 6.4 6.0 * 6.8 6.5 6.4 6.0 * 6.8 6.5

Max Green Setting (Gmax), s 6.0 28.0 * 14 15.9 6.0 28.0 * 6.2 24.1

Max Q Clear Time (g_c+I1), s 4.7 30.7 16.4 17.2 6.2 30.0 7.5 15.9

Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0

Intersection Summary

HCM 2010 Ctrl Delay 77.1

HCM 2010 LOS E

Notes



HCM 2010 Signalized Intersection Summary Knightsville

3: Orangeburg Rd. & Central Ave 2021 Build AM with Modified Improvements

Bihl Engineering Synchro 10 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 112 266 83 308 180 65 61 270 190 108 438 101

Future Volume (veh/h) 112 266 83 308 180 65 61 270 190 108 438 101

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1845 1845 1845 1810 1810 1900

Adj Flow Rate, veh/h 133 317 0 390 228 82 80 355 250 120 487 112

Adj No. of Lanes 1 1 1 1 1 0 1 1 1 1 1 0

Peak Hour Factor 0.84 0.84 0.84 0.79 0.79 0.79 0.76 0.76 0.76 0.90 0.90 0.90

Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 5 5 5

Cap, veh/h 339 336 370 392 366 132 167 598 780 311 476 109

Arrive On Green 0.07 0.18 0.00 0.17 0.28 0.28 0.05 0.32 0.32 0.06 0.33 0.33

Sat Flow, veh/h 1774 1863 1583 1774 1309 471 1757 1845 1568 1723 1424 328

Grp Volume(v), veh/h 133 317 0 390 0 310 80 355 250 120 0 599

Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 0 1780 1757 1845 1568 1723 0 1752

Q Serve(g_s), s 6.0 16.7 0.0 17.2 0.0 15.1 2.9 16.0 9.5 4.6 0.0 33.2

Cycle Q Clear(g_c), s 6.0 16.7 0.0 17.2 0.0 15.1 2.9 16.0 9.5 4.6 0.0 33.2

Prop In Lane 1.00 1.00 1.00 0.26 1.00 1.00 1.00 0.19

Lane Grp Cap(c), veh/h 339 336 370 392 0 498 167 598 780 311 0 585

V/C Ratio(X) 0.39 0.94 0.00 0.99 0.00 0.62 0.48 0.59 0.32 0.39 0.00 1.02

Avail Cap(c_a), veh/h 339 336 370 392 0 498 179 598 780 323 0 585

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 30.1 40.2 0.0 27.2 0.0 31.2 25.4 28.1 14.9 21.5 0.0 33.1

Incr Delay (d2), s/veh 0.7 34.8 0.0 43.7 0.0 2.4 2.1 4.3 1.1 0.8 0.0 43.2

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.0 11.9 0.0 13.1 0.0 7.7 1.5 8.8 4.3 2.2 0.0 23.0

LnGrp Delay(d),s/veh 30.8 75.0 0.0 70.9 0.0 33.6 27.5 32.4 16.0 22.3 0.0 76.3

LnGrp LOS C E E C C C B C F

Approach Vol, veh/h 450 700 685 719

Approach Delay, s/veh 62.0 54.4 25.8 67.3

Approach LOS E D C E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 11.7 39.2 24.0 24.4 12.7 38.2 14.1 34.3

Change Period (Y+Rc), s 6.4 6.0 * 6.8 6.5 6.4 6.0 * 6.8 6.5

Max Green Setting (Gmax), s 6.0 33.2 * 17 17.9 7.0 32.2 * 7.3 27.8

Max Q Clear Time (g_c+I1), s 4.9 35.2 19.2 18.7 6.6 18.0 8.0 17.1

Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 2.5 0.0 1.2

Intersection Summary

HCM 2010 Ctrl Delay 51.7

HCM 2010 LOS D

Notes



HCM 2010 TWSC Knightsville
8: Orangeburg Rd. & Claussen St. 2021 Build AM

Bihl Engineering Synchro 10 Report
02/22/2018

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 2 588 3 1 827
Future Vol, veh/h 3 2 588 3 1 827
Conflicting Peds, #/hr 0 3 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 42 42 79 79 74 74
Heavy Vehicles, % 2 2 3 3 4 4
Mvmt Flow 7 5 744 4 1 1118

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1866 749 0 0 748 0

 Stage 1 746 - - - - -
 Stage 2 1120 - - - - -

Critical Hdwy 6.42 6.22 - - 4.14 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.236 -
Pot Cap-1 Maneuver 80 412 - - 852 -

 Stage 1 469 - - - - -
 Stage 2 312 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 80 411 - - 852 -
Mov Cap-2 Maneuver 80 - - - - -

 Stage 1 468 - - - - -
 Stage 2 312 - - - - -

Approach WB NB SB
HCM Control Delay, s 38.9 0 0
HCM LOS E

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 118 852 -
HCM Lane V/C Ratio - - 0.101 0.002 -
HCM Control Delay (s) - - 38.9 9.2 0
HCM Lane LOS - - E A A
HCM 95th %tile Q(veh) - - 0.3 0 -



HCM 2010 TWSC Knightsville
14: Orangeburg Rd. & Julius St. 2021 Build AM

Bihl Engineering Synchro 10 Report
02/22/2018

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 1 534 1 3 867
Future Vol, veh/h 2 1 534 1 3 867
Conflicting Peds, #/hr 0 1 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 38 38 87 87 73 73
Heavy Vehicles, % 2 2 2 2 4 4
Mvmt Flow 5 3 614 1 4 1188

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1811 616 0 0 615 0

 Stage 1 615 - - - - -
 Stage 2 1196 - - - - -

Critical Hdwy 6.42 6.22 - - 4.14 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.236 -
Pot Cap-1 Maneuver 86 491 - - 955 -

 Stage 1 539 - - - - -
 Stage 2 287 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 85 491 - - 955 -
Mov Cap-2 Maneuver 203 - - - - -

 Stage 1 533 - - - - -
 Stage 2 287 - - - - -

Approach WB NB SB
HCM Control Delay, s 19.7 0 0
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 252 955 -
HCM Lane V/C Ratio - - 0.031 0.004 -
HCM Control Delay (s) - - 19.7 8.8 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 2010 TWSC Knightsville
15: Orangeburg Rd. & Cone Ln 2021 Build AM

Bihl Engineering Synchro 10 Report
02/22/2018

Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 6 3 587 830 3
Future Vol, veh/h 1 6 3 587 830 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 75 75 79 79 74 74
Heavy Vehicles, % 4 4 3 3 4 4
Mvmt Flow 1 8 4 743 1122 4

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1875 1124 1126 0 - 0

 Stage 1 1124 - - - - -
 Stage 2 751 - - - - -

Critical Hdwy 6.44 6.24 4.13 - - -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.336 2.227 - - -
Pot Cap-1 Maneuver 78 248 617 - - -

 Stage 1 308 - - - - -
 Stage 2 463 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 77 248 617 - - -
Mov Cap-2 Maneuver 77 - - - - -

 Stage 1 305 - - - - -
 Stage 2 463 - - - - -

Approach EB NB SB
HCM Control Delay, s 25.1 0.1 0
HCM LOS D

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 617 - 188 - -
HCM Lane V/C Ratio 0.006 - 0.05 - -
HCM Control Delay (s) 10.9 0 25.1 - -
HCM Lane LOS B A D - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 TWSC Knightsville
18: Orangeburg Rd. & Site Driveway #1 2021 Build AM

Bihl Engineering Synchro 10 Report
02/22/2018

Intersection
Int Delay, s/veh 10.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 80 65 22 513 810 26
Future Vol, veh/h 80 65 22 513 810 26
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 100 - - 175
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 79 79 74 74
Heavy Vehicles, % 2 2 3 3 4 4
Mvmt Flow 89 72 28 649 1095 35

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1800 1095 1130 0 - 0

 Stage 1 1095 - - - - -
 Stage 2 705 - - - - -

Critical Hdwy 6.42 6.22 4.13 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.227 - - -
Pot Cap-1 Maneuver ~ 88 260 615 - - -

 Stage 1 321 - - - - -
 Stage 2 490 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 84 260 615 - - -
Mov Cap-2 Maneuver ~ 84 - - - - -

 Stage 1 306 - - - - -
 Stage 2 490 - - - - -

Approach EB NB SB
HCM Control Delay, s 123.6 0.5 0
HCM LOS F

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 615 - 84 260 - -
HCM Lane V/C Ratio 0.045 - 1.058 0.278 - -
HCM Control Delay (s) 11.1 - 204.4 24.1 - -
HCM Lane LOS B - F C - -
HCM 95th %tile Q(veh) 0.1 - 6.1 1.1 - -

Notes
~: Volume exceeds capacity  $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 2010 Signalized Intersection Summary Knightsville

3: Orangeburg Rd. & Central Ave 2021 Build PM

Bihl Engineering Synchro 10 Report 
02/22/2018

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 201 372 79 307 356 71 134 360 225 135 341 180

Future Volume (veh/h) 201 372 79 307 356 71 134 360 225 135 341 180

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1845 1845 1900 1810 1810 1900

Adj Flow Rate, veh/h 218 404 0 334 387 77 143 383 239 144 363 191

Adj No. of Lanes 1 1 1 1 1 0 1 1 0 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.94 0.94 0.94

Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 5 5 5

Cap, veh/h 244 422 358 297 376 75 187 342 214 185 360 189

Arrive On Green 0.09 0.23 0.00 0.12 0.25 0.25 0.06 0.32 0.32 0.06 0.32 0.32

Sat Flow, veh/h 1774 1863 1583 1774 1508 300 1757 1062 663 1723 1116 587

Grp Volume(v), veh/h 218 404 0 334 0 464 143 0 622 144 0 554

Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 0 1808 1757 0 1725 1723 0 1704

Q Serve(g_s), s 9.0 20.4 0.0 11.2 0.0 23.7 5.2 0.0 30.6 5.3 0.0 30.6

Cycle Q Clear(g_c), s 9.0 20.4 0.0 11.2 0.0 23.7 5.2 0.0 30.6 5.3 0.0 30.6

Prop In Lane 1.00 1.00 1.00 0.17 1.00 0.38 1.00 0.34

Lane Grp Cap(c), veh/h 244 422 358 297 0 451 187 0 556 185 0 549

V/C Ratio(X) 0.89 0.96 0.00 1.13 0.00 1.03 0.77 0.00 1.12 0.78 0.00 1.01

Avail Cap(c_a), veh/h 244 422 358 297 0 451 187 0 556 185 0 549

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 27.5 36.3 0.0 28.4 0.0 35.7 24.5 0.0 32.2 24.5 0.0 32.2

Incr Delay (d2), s/veh 31.3 33.2 0.0 90.5 0.0 49.9 17.1 0.0 75.3 19.0 0.0 40.8

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 6.5 14.3 0.0 9.7 0.0 18.0 3.4 0.0 26.1 3.5 0.0 20.5

LnGrp Delay(d),s/veh 58.8 69.5 0.0 118.9 0.0 85.5 41.6 0.0 107.5 43.5 0.0 73.0

LnGrp LOS E E F F D F D F

Approach Vol, veh/h 622 798 765 698

Approach Delay, s/veh 65.7 99.5 95.2 66.9

Approach LOS E F F E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 12.4 36.6 18.0 28.0 12.4 36.6 15.8 30.2

Change Period (Y+Rc), s 6.4 6.0 * 6.8 6.5 6.4 6.0 * 6.8 6.5

Max Green Setting (Gmax), s 6.0 30.6 * 11 21.5 6.0 30.6 * 9 23.7

Max Q Clear Time (g_c+I1), s 7.2 32.6 13.2 22.4 7.3 32.6 11.0 25.7

Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 83.2

HCM 2010 LOS F

Notes



HCM 2010 Signalized Intersection Summary Knightsville

3: Orangeburg Rd. & Central Ave 2021 Build PM with Modified Improvements

Bihl Engineering Synchro 10 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 201 372 79 307 356 71 134 360 225 135 341 180

Future Volume (veh/h) 201 372 79 307 356 71 134 360 225 135 341 180

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1845 1845 1845 1810 1810 1900

Adj Flow Rate, veh/h 218 404 0 334 387 77 143 383 239 144 363 191

Adj No. of Lanes 1 1 1 1 1 0 1 1 1 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.94 0.94 0.94

Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 5 5 5

Cap, veh/h 261 412 445 334 401 80 177 583 721 283 354 186

Arrive On Green 0.10 0.22 0.00 0.14 0.27 0.27 0.06 0.32 0.32 0.06 0.32 0.32

Sat Flow, veh/h 1774 1863 1583 1774 1508 300 1757 1845 1563 1723 1116 587

Grp Volume(v), veh/h 218 404 0 334 0 464 143 383 239 144 0 554

Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 0 1808 1757 1845 1563 1723 0 1704

Q Serve(g_s), s 9.5 21.6 0.0 14.5 0.0 25.3 5.5 17.9 9.7 5.7 0.0 31.7

Cycle Q Clear(g_c), s 9.5 21.6 0.0 14.5 0.0 25.3 5.5 17.9 9.7 5.7 0.0 31.7

Prop In Lane 1.00 1.00 1.00 0.17 1.00 1.00 1.00 0.34

Lane Grp Cap(c), veh/h 261 412 445 334 0 481 177 583 721 283 0 540

V/C Ratio(X) 0.83 0.98 0.00 1.00 0.00 0.96 0.81 0.66 0.33 0.51 0.00 1.03

Avail Cap(c_a), veh/h 261 412 445 334 0 481 177 583 721 283 0 540

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 28.7 38.7 0.0 27.4 0.0 36.2 26.2 29.5 17.1 23.1 0.0 34.2

Incr Delay (d2), s/veh 20.3 39.3 0.0 48.9 0.0 32.0 23.2 5.7 1.2 1.5 0.0 45.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 6.1 15.6 0.0 11.6 0.0 16.9 3.8 10.1 4.4 2.8 0.0 21.7

LnGrp Delay(d),s/veh 49.0 78.1 0.0 76.3 0.0 68.2 49.4 35.2 18.4 24.6 0.0 79.6

LnGrp LOS D E E E D D B C F

Approach Vol, veh/h 622 798 765 698

Approach Delay, s/veh 67.9 71.6 32.6 68.3

Approach LOS E E C E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 12.4 37.7 21.3 28.6 12.5 37.6 16.8 33.1

Change Period (Y+Rc), s 6.4 6.0 * 6.8 6.5 6.4 6.0 * 6.8 6.5

Max Green Setting (Gmax), s 6.0 31.7 * 15 22.1 6.1 31.6 * 10 26.6

Max Q Clear Time (g_c+I1), s 7.5 33.7 16.5 23.6 7.7 19.9 11.5 27.3

Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 59.6

HCM 2010 LOS E

Notes



HCM 2010 TWSC Knightsville
8: Orangeburg Rd. & Claussen St. 2021 Build PM

Bihl Engineering Synchro 10 Report
02/22/2018

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 2 828 1 5 705
Future Vol, veh/h 0 2 828 1 5 705
Conflicting Peds, #/hr 0 6 0 2 2 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 50 50 83 83 95 95
Heavy Vehicles, % 2 2 3 3 4 4
Mvmt Flow 0 4 998 1 5 742

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1753 1007 0 0 1001 0

 Stage 1 1001 - - - - -
 Stage 2 752 - - - - -

Critical Hdwy 6.42 6.22 - - 4.14 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.236 -
Pot Cap-1 Maneuver 94 292 - - 684 -

 Stage 1 355 - - - - -
 Stage 2 466 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 93 290 - - 683 -
Mov Cap-2 Maneuver 93 - - - - -

 Stage 1 350 - - - - -
 Stage 2 466 - - - - -

Approach WB NB SB
HCM Control Delay, s 17.6 0 0.1
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 290 683 -
HCM Lane V/C Ratio - - 0.014 0.008 -
HCM Control Delay (s) - - 17.6 10.3 0
HCM Lane LOS - - C B A
HCM 95th %tile Q(veh) - - 0 0 -



HCM 2010 TWSC Knightsville
14: Orangeburg Rd. & Julius St. 2021 Build PM

Bihl Engineering Synchro 10 Report
02/22/2018

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 3 858 5 1 663
Future Vol, veh/h 2 3 858 5 1 663
Conflicting Peds, #/hr 0 3 0 4 4 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 42 42 81 81 99 99
Heavy Vehicles, % 2 2 2 2 4 4
Mvmt Flow 5 7 1059 6 1 670

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1738 1069 0 0 1069 0

 Stage 1 1066 - - - - -
 Stage 2 672 - - - - -

Critical Hdwy 6.42 6.22 - - 4.14 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.236 -
Pot Cap-1 Maneuver 96 269 - - 644 -

 Stage 1 331 - - - - -
 Stage 2 508 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 96 267 - - 642 -
Mov Cap-2 Maneuver 223 - - - - -

 Stage 1 329 - - - - -
 Stage 2 508 - - - - -

Approach WB NB SB
HCM Control Delay, s 20.3 0 0
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 247 642 -
HCM Lane V/C Ratio - - 0.048 0.002 -
HCM Control Delay (s) - - 20.3 10.6 0
HCM Lane LOS - - C B A
HCM 95th %tile Q(veh) - - 0.2 0 -



HCM 2010 TWSC Knightsville
15: Orangeburg Rd. & Cone Ln 2021 Build PM

Bihl Engineering Synchro 10 Report
02/22/2018

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 8 21 827 705 5
Future Vol, veh/h 1 8 21 827 705 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 50 50 83 83 95 95
Heavy Vehicles, % 4 4 3 3 4 4
Mvmt Flow 2 16 25 996 742 5

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1791 745 747 0 - 0

 Stage 1 745 - - - - -
 Stage 2 1046 - - - - -

Critical Hdwy 6.44 6.24 4.13 - - -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.336 2.227 - - -
Pot Cap-1 Maneuver 88 411 857 - - -

 Stage 1 466 - - - - -
 Stage 2 335 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 82 411 857 - - -
Mov Cap-2 Maneuver 82 - - - - -

 Stage 1 436 - - - - -
 Stage 2 335 - - - - -

Approach EB NB SB
HCM Control Delay, s 18.5 0.2 0
HCM LOS C

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 857 - 284 - -
HCM Lane V/C Ratio 0.03 - 0.063 - -
HCM Control Delay (s) 9.3 0 18.5 - -
HCM Lane LOS A A C - -
HCM 95th %tile Q(veh) 0.1 - 0.2 - -



HCM 2010 TWSC Knightsville
18: Orangeburg Rd. & Site Driveway #1 2021 Build PM

Bihl Engineering Synchro 10 Report
02/22/2018

Intersection
Int Delay, s/veh 4.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 52 42 72 789 624 89
Future Vol, veh/h 52 42 72 789 624 89
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 100 - - 175
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 83 83 95 95
Heavy Vehicles, % 2 2 3 3 4 4
Mvmt Flow 58 47 87 951 657 94

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1782 657 751 0 - 0

 Stage 1 657 - - - - -
 Stage 2 1125 - - - - -

Critical Hdwy 6.42 6.22 4.13 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.227 - - -
Pot Cap-1 Maneuver 90 465 854 - - -

 Stage 1 516 - - - - -
 Stage 2 310 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 81 465 854 - - -
Mov Cap-2 Maneuver 81 - - - - -

 Stage 1 463 - - - - -
 Stage 2 310 - - - - -

Approach EB NB SB
HCM Control Delay, s 72.8 0.8 0
HCM LOS F

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 854 - 81 465 - -
HCM Lane V/C Ratio 0.102 - 0.713 0.1 - -
HCM Control Delay (s) 9.7 - 120.7 13.6 - -
HCM Lane LOS A - F B - -
HCM 95th %tile Q(veh) 0.3 - 3.4 0.3 - -
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